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Options 

D2.1: Develop Strong Role for Functional Managers 

In this option, Caltrans would implement an approach that emphasizes the control and 
authority of the functional managers in project delivery. Functional managers would retain 
authority over resource assignments to meet functional responsibilities and project technical 
details for their function. Coordinators would be used to shepherd individual projects through 
the system. 

The strength of this option is that it explicitly recognizes that Caltrans' project delivery 
resembles a production line where similar projects are being produced. The weakness is that the 
approach is not very effective when large, complex projects, or nonstandard projects, are 
involved, or schedules need to be accelerated. 

D2.2: Push Beyond Current Project Management Model 

The second option would be to continue development of the Caltrans project managers' role 

with the goal of giving them control of the resources on a project and holding them responsible 
for meeting cost, schedule, scope, and quality targets. The functional managers' authority in the 
management of these projects would be limited and their primary responsibility would be to 
assist in providing the necessary functional resources to the project. 

The strength of this approach is that there would be a single person responsible for a project 
and with the control to achieve the individual project objectives. The weaknesses are that: 

• Overall program goals would be more difficult to meet.

• Managing changing priorities among a number of small projects with fixed
staff levels is a challenge.

• Caltrans' current culture and functional managers would resist this approach.

• Personnel may be anxious about being taken from their functional areas and
their normal career path.

D2.3: Develop a Hybrid of the Factory and Project Management Models 

In the third option, certain projects (e.g., greater than $100 million in construction costs) 
would be managed by a full-time project manager along with a team of functional resources 
assigned to the project. A set of criteria would be developed for identifying those projects that 
are more complex, sensitive, or large, requiring special handling. For those projects, the project 

manager would operate as in a traditional project management model with the authority to direct 
the functional resources and make trade-off decisions as required. Small projects would continue 
to be managed by the functions and a planning function. 

This option would take advantage of the strengths of the first two approaches, but it also 
would introduce the complexity of managing two approaches in a district and the risk of two 
project management cultures developing. 
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D2.4: Mandate a Statewide Project Delivery Approach 

In this option, Caltrans would adopt one project management approach statewide; individual 
districts would not have the authority to choose whatever form they wished to implement. The 
statewide approach would be flexible to the different needs, but not to the point that radically 
different approaches were used on similar types of projects. The strengths of this option are that 
a common set of tools and measures can be developed, skills and resources can be easily 
transferred among districts, and lessons learned in project delivery can be used more easily. 

D2.S: Give Each District the Choice of Project Delivery Approach 

In this option, individual districts would choose what fits best for them. The strength of 
allowing districts to choose for themselves is that they can select an approach that best fits the 
local needs and produces the desired results. District managers, however, are not necessarily 
strong project management or organizational judges, and this approach could lead to 
12 suboptimal solutions (some of which will be very weak). 

D2.6: Focus Resources and Shorten Durations to Increase Overall Productivity 

After developing an overall Caltrans plan that ensures project delivery resources will be 
applied to the specific types and mix of projects, and after selecting the project delivery 
philosophy, in terms of whether to emphasize a factory production or traditional project 
management philosophy, Caltrans will need to develop a realistic delivery plan that balances 
demand for and supply of resources. In Caltrans, the demands or opportunities for delivering 
projects (state, special-funded, and local) exceed the capacity of available Caltrans resources to 
work on them. When resources are overextended, productivity declines, the number of projects 
in the pipeline increases, projects take longer to complete, and the rate of project completions 
falls. To counteract this situation, Caltrans should dramatically reduce the number of projects 
under way at any one time, but also focus on refining the cost and duration estimates. Enabling 
steps to reduce the number of projects would be to develop: 

• A multiyear delivery plan that includes all projects and fits multiyear budgets
to multiyear projects

• A system for making decisions on contracting out at the program level so that
reimbursable project work and contracting-out work can be planned and
balanced together.

The benefit of this option over the long term is that resources would become more focused, 
project delivery durations would shorten, and overall productivity would increase. The result is a 

higher capacity to deliver projects. In addition, contracting out at the program level would 
provide Caltrans significant flexibility to use outside consultants and reduce the necessity of 
defining contracting-out needs 18 months in advance. The difficulty in implementing this option 
is that it requires information systems and management skills. 

Recommendations 

SRI believes that one project delivery model cannot be efficient for the spectrum of design 
projects that Caltrans undertakes. For less complex projects, we recommend a strong role for the 
functional managers and a planning function with project coordinators. For complex projects, 
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we recommend an enhanced project manager model with more authority on project issues being 
passed to the manager. The early screening process (as described in an earlier recommendation) 
will identify those projects that are more complex, sensitive, or large, requiring special handling. 

R43: Develop the Hybrid Project Delivery Approach. 

Caltrans will need to improve both its functional management and project management 
approaches to make this recommendation work. To make the functional management ( or factory 
system) work, Caltrans will need a strong planning function to set factory priorities, coordinate 

project schedules, and manage the interfaces between functions. In addition, the functional 

manager approach emphasizes the control and authority of the functional managers in project 
delivery, and as a result, functional managers will need to retain authority over resource 
assignments to meet functional responsibilities and project technical details for their function. 

A key requirement of managing the functional groups as a total system will be to develop 
function balancing strategies to ensure high overall system efficiencies. For example, it may be 
most efficient to overstaff certain functions that act as bottlenecks for the entire project delivery 
process in a district. It also may be necessary to develop project task breakdown strategies that 
break the project delivery support scope into small pieces to obtain maximum flexibility through 

the bottlenecks. 

For the complex projects (and not just large projects like the Century Freeway and Cypress 
Rehabilitation), the project manager approach will be used. A single individual will be given 
control of project resources and held responsible for meeting cost, schedule, scope, and quality 
targets. The functional managers' authority in the management of these projects will be limited, 
and their primary responsibility will be to assist in providing the necessary functional resources 
to the project. A project manager will be able to contract out if the functional managers cannot 
provide the resources to perform the work efficiently. 

R44: Mandate a Statewide Project Delivery Approach 

SRI recommends that Caltrans adopt the hybrid functional- and project-management 

approach statewide and that individual districts not have the authority to choose whatever form 
they wish to implement. With one approach, a common set of tools and measures can be 
developed, just one set of project management definitions and guidelines need be developed, 
skills and resources can be easily transferred among districts, and lessons learned in project 
delivery can be adopted more easily throughout Caltrans. 

R45: Focus Resources and Shorten Durations to Increase Overall Productivity 

To improve its productivity on projects and its project delivery cost and schedule 
performance, Caltrans should focus its resources and dramatically reduce the number of projects 
under way at any one time. The result will be fewer starts and stops on projects and higher labor 
efficiency. To accomplish this, Caltrans will need to focus on refining the cost and duration 

estimates, sequencing project activities, and holding functional groups accountable for meeting 
their support cost and schedule commitments. The implementation of this recommendation will 

depend on the implementation of other key recommendations to: 
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• Provide Caltrans' district and functional management with the flexibility to
plan resources at a program level and use outside resources as needed to meet
program and project delivery goals

• Develop a multiyear delivery plan that includes all projects and fits multiyear
budgets to fit multiyear projects

• Develop management planning and control tools

• Reduce the number of active projects that individuals are assigned at any one
time. Individuals should generally not be assigned more than five active
projects or major tasks. Project managers that also have functional manager

responsibilities should not have more than five projects

• Eliminate the requirement that every project be assigned to a project manager

• Create "floating resources" to be used as needed to address bottlenecks.

Finding D3: Multiple Stakeholder Involvement 

Public infrastructure projects are characterized by their extensive external 

stakeholder involvement and long time frames for defining project scope. 
Ca/trans requires a flexible approach that can respond to the multiplicity of 
stakeholders, develop early consensus and commitment among those 

stakeholders, integrate the concerns and needs of multiple internal stakeholders, 
and yet still be subject to management control. 

Cal trans' project delivery is subject to repeated intervention by a multiplicity of external 
stakeholders. This involvement now includes developing regional consensus on project 
selection; achieving support from the CTC to include a project in the STIP; compliance with 
National Environmental Policy Act (NEPA) and California Environmental Quality Act (CEQA) 
requirements; approval, agreements, or permits from a variety of local, state, or federal agencies; 
and the concurrence of community and special interest groups that can use a variety of 
approaches to delay approval of a contested project. 

Figure 11-9 shows the stages of a project and the relative amounts of stakeholder 
involvement at each stage and how much the scope, cost, and schedule can change as a result of 
this involvement and federal and state laws. Particular problems include federal or state agencies 

that do not buy into assumptions or alternatives until late in the environmental analysis process, 
or retroactive applicability of new standards or regulations adopted between completion of 
environmental review and acquisition of final permit approvals. Many of the stakeholders have 
limited resources and no compelling need to adhere to Cal trans' project delivery schedules. 
Even more frustrating for everyone, Caltrans' current project delivery measures for schedule 
milestones and construction costs, as required by state statute, do not adequately allow for these 
circumstances. 

Because of the increased involvement of local agencies and communities in the planning and 
preliminary project development stages, a key factor of success in project delivery today is 
dealing with the external stakeholders. A new project delivery criterion for Caltrans could be 
said to be: Is the project "ready for public consumption?" 
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NEPA and CEQA drive the requirements for external stakeholder involvement to a large 
degree. NEPA requires full consideration of project scope alternatives in the environmental 
document. From the time a project appears in the programming document until the 
environmental document is approved, Caltrans must fully consider several alternatives and not 
focus just on one. As a result, the environmental document development process is often the 
mechanism for resolving social and political issues in addition to environmental issues, and 
external stakeholders· use the process to raise objections to the project. On the other hand, by the 
time a project appears in a programming document, the MPO or RTPA, CTC, and other entities 
have already decided about mode, general location, scope, cost, and schedule. None of these 
decisions is made in the context of NEPA or CEQA; in effect, the environmental document does 
not fully consider the alternatives. 

Another constraint imposed by NEPA and CEQA is that Caltrans is prohibited from 
beginning most right-of-way activities until after the environmental document is approved. This 
means that right-of-way is often the critical path activity prior to the project being ready to list 
for construction advertising. 

Level of CTC 
Involvement 

Level of 
Involve-
ment by 
External 
Parties 

100% 

Potential 
Change 
in Scope, 
Cost, and 
Schedule 

t t 
CTC Decision CTC Decision 

FIGURE 11-9 PUBLIC INFRASTRUCTURE PROJECTS 
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Most projects are either categorically exempt (CEQA) or categorically excluded (NEPA), or 
a Negative Declaration can be filed on the project; therefore, only a small percentage of Caltrans 
projects (on the order of 10 to 20 per year) require thick Environmental Impact Reports or 

Statements (EIRs/EISs). Nevertheless, Caltrans probably produces more EIRs/EISs per year 
than any other state agency in the United States, and even those projects in the categorically 
exempt or categorically excluded category often require extensive environmental clearance 

processing. 

In general, Caltrans conducts the environmental studies thoroughly. Caltrans is known for 

its comprehensive knowledge of the permitting and review requirements. Caltrans, however, is 

not known for taking risks in the process or varying its procedures. 

Environmental and permit issues are often more critical to project success than engineering 
design. Aside from NEPA and CEQA, major federal and state regulatory requirements that need 

to be met include: 

• 1990 Clean Air Act amendments administered by the U.S. Environmental
Protection Agency (EPA)

• Endangered Species Act, federal and state

• Section 106 of the Historic Preservation Act, cleared through the State

Historic Preservation Office and FHwA

• Clean Water Act administered by the Corps of Engineers, including Section
404 permits for wetland impacts

• Stream Beds (Section 1601) administered by the State Department of Fish and

Game

• Uniform Relocation Act

• Bay Conservation Development Commission

• State Coastal Act

• State Clean Air Act

• Federal Transportation Improvement Plan

• Other requirements related to scenic resources, parklands, and stormwater

discharge.

At times, plan changes identified at the permitting stage require additional environmental 

review, and conflicts between single-issue regulatory requirements are not unusual. Many 

consensus agreements and compromises are required. Numerous overlaps exist between the 

federal and state regulations (e.g., between NEPA and CEQA). Key agencies involved include 
FHwA, Fish and Game, Fish and Wildlife, Corps of Engineers, regional water and air quality 

boards, and the U.S. EPA. Hierarchical protocols among the agencies also exist (e.g., Caltrans 
must work through FHwA to address issues with the Historic Preservation Office and the 

Advisory Council on Historic Preservation). 

Resource levels in state and local resource agencies apparently limit their ability to 

participate in early planning and discussion meetings on environmental issues. As a result, key 

issues often emerge late in the development phase. The resource agencies also use the late hour 

to obtain concessions from Caltrans. 
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In the end, to reduce the time it takes and the support costs for public infrastructure projects, 
Caltrans will need to develop specific skills and implement distinct project management 
approaches. An improved process of regulatory agency and stakeholder involvement is required. 
Elements necessary to improve the overall process include: 

• Significant, up-front planning and coordination to work with the multiple
stakeholders and resolve the scope, permit, and resource issues

• Strong consensus and negotiation skills to communicate effectively with the
stakeholders, integrate their concerns, and develop their commitment

• A flexible project management approach to deal with the externally driven
complexities of public-infrastructure projects

• The integration and overlap of planning, design, and environmental activities.

Options 

D3.1: Mandate Early, Timely Responses from External Stakeholders 

A major objective is to develop an improved process of regulatory agency and stakeholder 
involvement in the planning process. One option for achieving this objective would be to 
mandate through statute and regulatory changes timely responses from regulatory agencies and 
other stakeholders. In doing so, external agencies and special interest groups would be forced to 
buy-in or object to projects at the planning stage rather than questioning basic assumptions later 
during the environmental analysis stage. Under the assumption that "silence in the process 

represents concurrence," the lack of objection at the planning stage would reduce the grounds for 
challenging a project during the design phase. State and federal agencies would commit to 
timely review and issuing of permits or forfeit the opportunity to regulate. 

The advantage of this option would be that more comprehensive stakeholder discussion and 
involvement in the planning process, and a simplified approval process for projects, consistent 
with adopted plans that have approvals and sign-offs, would force early conflict or buy-in, not 
last-minute challenges and extensive redesign. Individual projects would move through the 
design and approval process more rapidly with absolute deadlines for comments. As a result, 
Caltrans would also have more confidence in its ability to deliver projects on a timely basis. 
This option appears to be consistent with legislative efforts to improve the CEQA process. 

The disadvantages would be that a more extensive and inclusive planning process would be 
required, and Caltrans could be locked into scope early in the process unless it was willing to go 
through a second approval process. Because many stakeholders only get involved late in the 
environmental and permit process, this approach may also be politically unpopular. Many 
permits and certifications, such as for wetlands or right-of-way, would still be required at 

conclusion of design prior to acquisition. This option would also require changes to federal and 
state regulations and possibly laws. 

D3.2: Obtain Earlier Stakeholder Involvement and Commitment 

An alternative option to forcing involvement by resource and local agencies through changes 
in statutes and regulations would be to establish a multi-stakeholder task force to improve the 

system and process for obtaining those agencies' approvals and permits. The task force would be 
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charged with reducing the bottlenecks, eliminating the potential for rework, and developing 
mutually acceptable project solutions. 

Working with federal and state agencies to simplify the project approval and permit process 

should provide Caltrans many dividends in delivering projects. This task force approach would 
also build on the recent success of a joint state/federal task force to eliminate the bottlenecks and 
conflicts associated with implementing Section 404 under the Clean Water Act (wetlands 
impacts). The disadvantages of this approach are the possible difficulties in getting additional 
agencies and agency staffs to buy into revising the process, the time needed to improve the 
process, and the possibility of failure of the whole option. 

D3.3: Devote More Caltrans Resources to Planning Stages 

Another mechanism to obtain early buy-in of resource and approval agencies and reduce 
resource needs later in project delivery would be for Caltrans to devote more of its resources to 
the planning, Project Study Report (PSR), and early project development stages of a project. To 
improve project delivery effectiveness, Caltrans could also spend more time reviewing county 

and city plan reviews. 

The disadvantages of spending more resources early in the project delivery process are that 
capital outlay support resources may be spent on ideas that never become projects, and 
measuring their benefits could be difficult. 

D3.4: Adopt a Split-Level Funding Approval Process 

Another major option would be to adopt a split-level project and funding approval process in 

which a preliminary STIP listing would allow preparation of a project report and an 
environmental analysis without committing to schedule and budget. Schedule and cost estimates 

would still be prepared, but those estimates would not form the basis for evaluating Caltrans' 

overall project delivery efficiency. Final listing on a shorter delivery STIP would include more 
certain schedule and cost information. 

An advantage of a two-tier system is that Caltrans would be encouraged to develop a strong 
project definition prior to the environmental analysis and to develop the best possible project 
without fear of missing scheduled project delivery dates. The result would also be fewer scope 
and budget changes during the STIP process. 

A disadvantage of the two-tier STIP would be a more complicated project delivery process. 
In addition, CTC has already implemented mechanisms to prevent projects from being 

programmed into the first 2 years of the STIP when the scope is still uncertain (i.e., when the 
project report is still not complete), and modification of that system may not generate additional 
benefits. In addition, environmental documents and permits cannot be finalized until design is 

100% complete; the risk of additional project delivery effort and expense associated with 

finalizing those documents has not been eliminated. 

D3.5: Give Resources to Control Agencies 

Another option would be to provide sufficient resources to the control agencies and 
eliminate the barriers those agencies face in providing timely service when they conduct their 

reviews and issue permits to Caltrans. Resource agencies often do not comment on Caltrans 
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projects until late in environmental or permit process because of limited resources and/or 
regulations that require responses in a fixed pericxl of time after initiating formal evaluation. 

The commitment to provide resources to control agencies to participate more extensively 
early in the process would reduce the need to redesign projects because of late comments or 
mandated mitigations (holding Caltrans hostage for approvals) and thus improve schedule and 
budget performance. The disadvantages of-redirecting funds to the control agencies would 
encourage control agencies to rely on Caltrans for budget support, furthering precedence of "high 
permit fees," and there would be no guarantee that the agencies would provide the timely input. 

D3.6: Delegate More Authority to Caltrans 

An option for reducing the stakeholder involvement would be to allow Caltrans to certify 
compliance with federal requirements on non-interstate projects. !STEA reduced the number of 
federal certifications required on non-interstate projects using federal funds, and legal remedies 
would still be available in cases of improper action. The objective would be to regulate by 
exception rather than by rule. 

Multiple external environmental document, right-of-way, endangered species, wetland, and 
air quality compliance approvals could be eliminated, thus improving the speed of project 
delivery process. This option would also be consistent with efforts to "reinvent government." A 
possible disadvantage is that this option may be politically difficult to achieve, particularly if 
federal and state agencies differ in their approach to environmental policy. 

D3.7: Experiment with Risk-Taking Approaches 

In this option, Caltrans would attempt to take risks in the scheduling of project delivery 
activities and in the functional approaches to the work on some selected projects. This could 
include overlapping detailed design (going to the 35% design stage) with preparation of the 
environmental document and reducing allowances for right-of-way. 

The benefit of experimenting with risk taking is that a better understanding of the risks 
involved will develop, and major opportunities from accelerating the schedule (including 
reducing costs and minimizing redoing work) may be discovered. The disadvantages are that the 
experimentation may result in some projects incurring higher than normal costs to complete, and 
the results may be inconclusive. 

D3.8: Develop Early Project Screening Technique 

Cal trans would develop an explicit means for identifying long lead time or complex projects 
in the planning and PSR stages. The long lead time or complex projects would then be provided 
additional planning and conceptual design resources to ensure that the major risk issues were 
identified and more thoroughly evaluated early. The remaining projects would receive less 
attention, perhaps more risk taking would occur on those projects (e.g., overlapping preparation 
of the environmental document and detailed design), and expedited procedures might be used 
(e.g., minor projects could receive funding approval from the CTC executive director rather than 
requiring a full board vote). The advantage of this approach is that resources would be allocated 
to those areas that pose the greatest risk to successful project delivery. Early identification and 

resolution of major problems would occur, and better estimates of the project delivery efforts 
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would be developed. The disadvantage of this approach is that even more resources would be 
expended early in the process before it was certain that the project would be funded. 

Recommendations 

We recommend that significant action be taken to rationalize the process of involving 
regulatory agencies and other stakeholders in project planning and early project development. 

The current approaches essentially do not work and result in much longer project delivery 
durations and higher project support costs than are necessary. 

R46: Simplify the Project Approval and Permit Processes to Obtain Earlier 
Stakeholder Involvement and Commitment 

We recommend establishing a multi-stakeholder task force to improve the system and 
process for obtaining external stakeholders' approvals and permits. This recommendation was 
selected over the option to mandate, through statute or regulatory changes, timely responses from 
the agencies or other stakeholders because a consensus agreement at this stage is likely to 
generate a more real commitment by the other stakeholders. 

The task force would be charged with reducing the bottlenecks, eliminating the potential for 
rework, and developing mutually acceptable project solutions. The goal of the task force will be 

to obtain the commitment of external agencies and special interest groups to buy-in or object to 
projects at the planning stage rather than questioning basic assumptions or challenging a project 
during the design phase. State and federal agencies would also commit to timely review and 

issuing of permits or forfeit the opportunity to regulate. 

R47: Devote More Caltrans Resources to Planning, PSR, and Early Project 
Development Stages 

Another important mechanism to obtain early buy-in of resource and approval agencies and 

reduce resource needs later in project delivery will be for Caltrans to devote more of its capital 

outlay support resources to the planning, PSR, and early project development stages of a project. 
This change will require a shift in resources from projects close to delivery to projects in their 

early stages of development. It also means that the factors used to estimate early stage resource 

requirements will need to be increased. 

R48: Adopt a Split-Level STIP Funding Approval Process 

To avoid the situation where initial STIP estimates are treated as fixed delivery 
commitments, Caltrans should initiate a split-level project and funding approval process in which 
a preliminary STIP listing will allow preparation of a project report and an environmental 

analysis without committing to schedule and budget. Estimates of schedule and budget will still 
be required, but they will be treated as preliminary. Final listing on a shorter delivery STIP will 

include more certain schedule and cost estimates. 

R49: Experiment with Risk-Taking Project Delivery Approaches 

Consistent with the characterization of a project's risk in the planning stage, Caltrans should 

experiment with project development approaches to identify alternate approaches for different 
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project risk circumstances. The objective would be to experiment, assuming more schedule risks 
and using fast-track procedures. Potential approaches to test could include overlapping detailed 
design (going to the 35% design stage) with preparing the environmental document, and 
reducing allowances for right-of-way. 

RSO: Develop Early Project Screening Technique 

We recommend that Caltrans develop an explicit procedure or set of criteria for identifying 
long lead time or complex projects and characterizing their risks in the planning and PSR stages. 
The long lead time or complex projects will then be provided additional planning and conceptual 

design resources to ensure that the major risk issues are identified and more thoroughly evaluated 
early. The remaining projects will then receive less attention. This recommendation ties closely 
with the recommendation to implement a comprehensive control system. The results of the early 
project screening and risk evaluation will be used in estimating resource requirements for the 
project, setting performance goals for functional and project managers, and assigning resources 
to the projects. 

Finding D4: Contracting Out to Facilitate Project Delivery 

Ca/trans' resource allocation procedures require planning for the use of outside 

consultants approximately 18 months in advance. In addition, Ca/trans' 
procedures to process consultant contracts take at least 8 months to complete. 

The cumbersome planning and contract administration processes for contracting 

out limit Ca/trans' ability to meet its overall project delivery goals and contribute 
to problems in relationships with external consultants. Opportunities to respond 
quickly to local needs, take risks, and deliver projects cost-effectively, which are 

provided by the flexibility to contract out, are missed. 

The main issues of the contracting-out debate are described earlier. The discussion in this 
section focuses on issues related to oversight and contract administration only. 

Caltrans' objectives in contracting out are to: 

• Improve resource leveling within Caltrans and respond to peak load situations

• Respond to emergencies

• Obtain specialized services when needed.

In FY1992/1993, Caltrans contracted out approximately 12% (1,285 PYEs) of the total 
PYEs for capital outlay support staffing. When compared to only the PYEs that could 
potentially be contracted out (and not to all capital outlay support PYEs), the contracted-out 
PYEs as a percentage of the total is nearer to 20%. Before the dispute between PECO and 
Caltrans, in FY1993/1994 the total capital outlay support staff PYEs was expected to fall 5% and 
the contracted-out portion was expected to decrease to approximately 11 % (1,140 PYEs). 

For more than 400 contracts completed, Caltrans personnel gave the consultants average 
overall performance ratings of 7 .5 to 8.0 out of a maximum of 10. This overall performance 
would appear acceptable, although many interviewees in Caltrans districts and at headquarters 
complained about the outside consultants not producing drawings in accordance with the contract 
specifications. On the other hand, the consultants provided many examples of inefficiencies in 
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the Caltrans oversight and review process that resulted in conflicting directions at different stages 
in a contract or slow response times to consultant submittals and need for decisions. Consultants 
also complained about a double standard being applied to their work. While this accusation is 
largely related to the difference in opinion over compliance with drawing specifications, Caltrans 
personnel did acknowledge that as public servants they felt obliged to interpret procedures and 
standards strictly and avoid any appearance of giving consultants undue benefit. 

Whatever the cause, the gap between the understanding and expectations of the architect and 
engineering (A&E) consultants and those of Caltrans at both the organizational and personnel 
levels is large. The two groups do not work together as partners, but as two parties on opposite 
sides of a table. The desire to develop close working partnerships with external consultants and 
the directives on ethics, which are designed to institute an arms-length relationship, also conflict. 
Two key needs appear to be better communication between the parties early and throughout a 
project and a strong emphasis on developing strong working relationships-partnership-like­
between the parties. 

A much larger problem appears to occur in the whole area of contract administration. 
Caltrans' procedures to process consultant contracts take at least 8 months to complete. Reasons 
for the long duration include: 

• Consultants are prequalified only for bids up to $250,000. As a result, each
bid opportunity for contracts greater than $250,000 requires the submittal and
review of consultant qualifications.

• A lengthy pre-award audit process is required.

• After a district negotiates a contract with the selected consultant, headquarters
units for contracts, legal affairs, and contracting out must review and approve.

• After the headquarters review, the package must go to General Services for
final approval.

• Many interviewees described contract arrangements not suited for professional
services contracts. Contracts are not flexible and do not allow for change
orders and contingencies; if the scope changes, the entire contracting-out
process must be repeated. These time-and-materials contracts are also not
conducive to holding consultants accountable for their performance.

In addition, Caltrans must budget by project where it needs to use outside consultants. As a 
consequence, because of the cycle time for the annual budgeting process, Caltrans must know of 
its project needs approximately 18 months in advance. Efficient planning of outside consultant 
usage is difficult to accomplish when project priorities, schedules, and resource requirements are 
changing more frequently. 

In the end, the cumbersome planning and contract administration processes for contracting 
out limit Caltrans' ability to meet its overall project delivery goals and contribute to problems in 
its relationships with external consultants. Opportunities to respond quickly to local needs, take 
risks, and deliver projects cost-effectively, which are provided by the flexibility to contract out, 
are missed. 
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Options 

D4.1: Reduce Contracting-Out Administration Requirements 

The goal for the time period to advertise and award an A&E contract for a project should be 
about 1 or 2 months, depending on the complexity of the project. Potential options for reducing 
the time required to hire an outside consultant include: 

• Eliminating the involvement of Caltrans headquarters in the contracting-out
process (delegating all authority on contractual and commercial issues to the
districts)

• Changing the practice of conducting pre-award audits on each project and
instead conducting only annual, interim, or end-of-project audits

• Allowing Caltrans to issue A&E contracts without obtaining approval by the
General Services Department

• Ensuring that a separate unit in each district is responsible for administering
the contracting-out process and the contractual and commercial details of the
contracts.

The advantages of reducing the time to contract out would be reduced costs of 
administration, more flexibility in using outside consultants to assist in project delivery, and 
improved relationships with the outside consulting community. The disadvantages would 
include the significant investment in management time and political capital to change the policies 
and practices, and the potential for increased contractual problems as a result of inexperienced 
district administration. 

D4.2: Change Contractual Terms 

Another set of options to increase the flexibility in using outside A&E consultants involves 
changing the contractual terms and conditions, through statute and policy changes, to reflect the 
nature of the assignments. Those changes could include the use of change orders and 
contingencies, and the contract manager could be authorized to decide these issues during the 
project. The changes could also include the use of fixed-price contracts, fixed billing rates, and 
performance warranties and guarantees. 

In addition to giving Caltrans additional flexibility in using outside consultants to meet its 
project delivery needs, the changes could also improve the productivity of the 
consultant/Caltrans project team. The disadvantages of changing the contractual terms are that 
poor contracting practices may result, and Caltrans may waste state resources in using 

contractual mechanisms that do not suit the work. 

D4.3: Develop Partnering Approach 

To ensure that the outside consultants work effectively with Caltrans capital outlay support 
staff in meeting overall project delivery objectives, Caltrans should adopt the approach of 
developing partnership-like relationships, rather than adversarial relationships, with the outside 
consultants in the contracting-out program. 

The advantages of partnering arrangements are more flexibility for Caltrans in using outside 
consultants to assist in project delivery, and less expense for both Caltrans and the consulting 
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community in contract administration. The disadvantages are that partnering arrangements do 
not necessarily result in lower costs compared to normal contracting-out approaches, and major 
cultural barriers and perceptions on both sides would have to be overcome to make the approach 
work. 

D4.4: Implement an Early Warning System 

To ensure that the consultant and Caltrans are effectively communicating and that the 
project is proceeding satisfactorily, an early warning system should be established that enables 
both the consultant and Caltrans to spot problems in the project or contract early. The benefit of 
this system would be that problems would be spotted early and not remain hidden (e.g., large 
number of drawing changes should not be identified in late reviews). The disadvantage is that 
for an early warning system to work, each party must be willing to trust the other and recognize 
when they are causing the problem. 

Recommendations 

Despite recent changes in the administration of the contracting out process, we believe that 
substantial improvements are still required, and we recommend significantly streamlining the 

contracting-out process and orienting Caltrans more toward managing external professional 
services efforts. 

RSl: Reduce Contracting-Out Administration Requirements Substantially 

The project delivery environment is constantly evolving and requires frequent adjustments 

in priorities, resource assignments, schedules, and scope. To use outside consultants effectively 
in that environment, Caltrans must reduce the time it takes to advertise and award an A&E 
contract to about 2 months, depending on the complexity of the project. Achieving this reduction 
requires the following actions: 

• Allow Caltrans to issue A&E contracts without obtaining approval by the
General Services Department

• Eliminate the involvement of Caltrans headquarters in the contracting-out
process (delegate all authority on contractual and commercial issues to the
districts)

• Change the practice of conducting pre-award audits on each project and
instead conduct only annual, interim, or end-of-project audits

• Ensure that a separate unit in each district is responsible for administering the
contracting-out process and the contractual and commercial details of the
contracts.

This recommendation is linked to recommendations for increasing Caltrans' contractual 
options in hiring outside consultants and enhancing efforts to develop partnership-like 

relationships with the consultants. 

RS2: Change Contractual Terms 

We recommend, through statute and policy changes, that allowances be made in the 
contractual and commercial conditions for quick agreement and issuance of change orders during 
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the course of the project, the use of contingencies, the use of fixed billing rates, and the use of 
performance warranties and guarantees. We also recommend having the option of using fixed­
price contracts should the need arise. This recommendation is closely linked to 
recommendations for experimenting with new project delivery approaches (e.g., design/build 
contracts, project management only contracts), pushing partnership-like relationships with 
outside consultants, and training Caltrans' staff and outsiders on project delivery procedures and 

standards. 

R53: Enhance Efforts to Develop Partnership-Like Relationships with Outside 
Consultants 

To reduce the amount of effort needed to supervise outside consultants, reduce the amount 
of rework and corrections, and tap outside engineers' innovation and creativity in helping 
Caltrans to meet overall project delivery objectives, Caltrans should enhance its efforts to 
develop partnership-like relationships, rather than adversarial relationships, with the outside 
consultants in the contracting-out program. Important first steps in developing those 
relationships will be to develop the training and guidelines for early and frequent 
communications between the consultants and the Caltrans counterparts during project delivery. 

This recommendation is linked to recommendations for increasing Cal trans' contractual options 
in hiring outside consultants, for reducing the contract administration requirements for outside 
consultants, for implementing an early warning system for outside consultant contracts, and for 
experimenting with new project delivery approaches. 

R54: Implement an Early Warning System for Contracting-Out Projects 

Caltrans should develop an early warning system that enables both the consultant and 
Caltrans to spot problems in the project and respond quickly. This recommendation is tied 
closely to the other recommendations to reduce the contract administration requirements 
associated with contracting out and to enhance the relationships with the outside consultants. 

Finding D5: Lack of a Cost-Control Culture 

Ca/trans management does not hold the project manager and functional 

managers accountable for project delivery support cost performance or have the 
systems and procedures to provide effective support cost control of projects. As a 
result, Ca/trans does not yet have support-cost control at the individual project 

levels to achieve its project management and project delivery objectives. 

Over the years, Caltrans had priorities other than controlling support costs in project 
delivery, and a culture developed that was not cost-conscious. Although this situation is 
changing, Caltrans still does not give sufficient attention to support costs on a project-to-project 
basis. Caltrans also does not provide the authority to or hold the project manager accountable for 
project delivery support cost performance or have the systems and procedures to provide 
effective cost control of projects. A good example of having other priorities is the fact that the 
PSR, while giving considerable emphasis to estimating construction costs and project delivery 
schedule milestones, pays little attention to establishing support cost targets for efficiently 

completing project delivery. The lack of attention is also a function of the fact that programming 
documents do not include project support costs. 
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Examples of inadequate systems and procedures for support cost control are the following: 

• PYPSCAN is primarily a tool for resource loading at the macro (program and
district) level. However, the PYEs for an individual project only represent an
approximate level of effort based on historic norms, and by the time
PYPSCAN is used to allocate resources for a project, the formula and data are
approximately 2 years old. PYPSCAN also does not include allocations for
contingencies or rework. The acceptance of PYPSCAN allocations of PYEs

encourages an attitude of "it takes what it takes" rather than an attitude of

"what's the most cost-effective approach."

• Functional managers, project managers, and project personnel are not

rewarded or punished for support cost savings or overruns. As a result, they
lack the incentives to change their behavior.

• Transportation Accounting Management System (TRAMS) cost data and
Project Management Control System (PMCS) milestone data are not

connected, making it difficult to determine whether expenditures versus
accomplishment are on track. In addition, available PYEs are typically used
up in the time charging system; when the time charge data are fed back to the

PYPSCAN data base, the budgeting of resources becomes a self-fulfilling
system.

In the end, project managers and functional managers cannot control support costs without 

real-time information, and inadequate support cost planning and cost reporting tools leave the 

project manager in the dark with regard to support cost control on individual projects (see 

Figure II-10). Our conclusion is that Caltrans does not have support-cost accountability at the 

individual project levels to achieve its project management and project delivery objectives. 

Options 

D5.1: Develop a Strong Support-Cost Control Emphasis 

To develop a strong support-cost control motivation, and eventually the ability to hold 

individuals accountable for support-cost spending, Caltrans could take several actions including 
the following: 

• Developing a set of meaningful measures of service efficiency and

effectiveness for support costs and construction costs at the project level

• Estimating support costs in the PSR stage

• Including support cost estimates in the STIP

• Creating new linkages between support- and construction-cost performance

and personal evaluations and appraisals

• Reviewing the design and procedures for project cost accounting to ensure

proper charging of time to EAs, realistic allocation of overhead back to
projects, and timely data input and retrieval of information

• Developing a system for providing feedback on construction cost overruns

and maintenance costs (e.g., prepare close-out reports on costs at the end of

construction).
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FIGURE 11·10 CURRENT SYSTEM OF PROJECT DELIVERY CONTROL 

The advantage of implementing these actions would be that Caltrans' project personnel, 
managers, and administration would develop a strong awareness and motivation to control 
support costs, which would result in improved support-cost expenditures and ultimately lower 
costs. The disadvantage of emphasizing support-cost control is that construction costs, 
maintenance costs, and tort liability costs may rise because weaker designs are passed on to 
construction. 

D5.2: Reward Organizational Units for Support-Cost Savings 

To provide incentives to improve resource productivity, Caltrans should eliminate the 
disincentives for not using all of the outlay support resources allocated. One strategy would be 
to give project managers and functional managers the authority to redirect some or all of the 
saved resources. Currently, when resources are saved, they are generally taken away from the 
manager. 

The advantage of this option is that managers would have an incentive to make 
improvements and obtain the savings, and they would be less inclined to spend all of their 
allocated resources so they can have the same resources the next year. The disadvantage of this 
option is that some of the saved resources would not necessarily be spent on priority tasks. 

D5.3: Develop Value Engineering Approaches 

A long-term option for creating a bottom-line focus within Caltrans and improving the 
overall effectiveness of spending would be to enhance policies and approaches for value 
engineering and life-cycle costing in Caltrans. An initial step would be to review current 
Caltrans' philosophies, practices, and results in these areas and identify potential enhancements. 
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Recommendations 

Caltrans requires a strong focus on support costs. To change the culture at Caltrans and 
obtain support-cost accountability will require an integrated set of changes in management 

information systems, senior management leadership, human resources management, and project 
delivery philosophy. Recommendations in other sections that will affect this culture and 
accountability include R8, Rll, R16, and R38. In addition, other elements need to be 

implemented. 

R55: Develop a Set of Meaningful Measures of Service Efficiency and Effectiveness for 

Support Costs at the Project Level 

By developing a set of meaningful measures of service efficiency and effectiveness for 
support costs at the project level, Caltrans' project personnel, managers, and administrators 

would become more aware of and motivated to control support costs. Such a move is designed 
to lower costs and increase efficiency. 

R56: Provide Support Cost Estimates in the PSR 

Including support cost estimates in the PSR would increase accountability for these charges. 

R57: Review the Design and Procedures for Project Cost Accounting 

SRI recommends that Caltrans review the design and procedures for project cost accounting. 
This would ensure proper charging of time to EAs, realistic allocation of overhead back to 

projects, and timely data input and retrieval of information to enhance project control. 

Finding D6: Matrix Project Management Alternatives 

Ca/trans has a patchwork of project management approaches implemented in its 

districts. Ca/trans districts were delegated the authority to develop their own 

individual project management strategies based on headquarters' guidelines. 

Each has its own approach, resulting in a number of suboptimal results. In 
addition, with responsibility for 5 to 25 projects in various stages of delivery, 
project managers at Ca/trans have little time for the close coordination, 

expediting, and networking on each project that helps minimize and resolve 
conflicts. 

Caltrans districts currently use two matrix organizational approaches for deploying project 

managers in the organization (see Figure 11-11). In the "Two Hats" approach, senior engineers or 

supervisory engineers in the project development units are assigned project manager 

responsibilities in addition to their functional design responsibilities. To date, the Two Hats 

approach is the primary approach used by the districts. This approach helps focus powerful 

functional managers on project management as well as on engineering issues. 

In the "Full-time PM" approach, the project managers are in organizational units separate 

from the functional project development units; these managers focus exclusively on project 
management responsibilities. The Full-time PM approach helps focus attention on the project 
management role and responsibilities encouraged by Caltrans' overall commitment to the project 
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FIGURE 11-11 CAL TRANS PROJECT MANAGEMENT ORGANIZATIONAL APPROACHES 

management concept. On the other hand, the Full-time PM encounters a power base dominated 
by branch functional managers who generally hold the upper hand in influencing most decisions. 
Caltrans does not widely use this approach, however. 

The biggest issue in regards to the Two Hats approach is that the project manager's duties 
have been added to a functional engineer's or manager's responsibilities. While the engineering 
responsibilities involve the project manager thoroughly in the technical issues of a project, 
accomplishing both project management and engineering responsibilities at the same time is 
difficult. The Two Hats approach also sets up conflicting priorities with the project managers' 
own project engineering needs often being served first. 

The Full-time PM encounters a power base dominated by branch functional managers who 
hold the upper hand in influencing most decisions. Full-time project managers who fight 
hierarchical chiefs to overrule decisions that adversely affect delivery of their projects gain little 
reward. The result is that the project managers can function only as project coordinators and, 
like in the Two-Hats approach, the hierarchical structure still dominates. 

The Full-time PM position is also perceived more as a rotational assignment from which to 
return to the "real career path" toward functional branch manager; there is not yet a well­
established career path from running small projects to running large ones to supervising the 
delivery of projects. 

Civil service rules and promotion practices limit Caltrans' flexibility to create optimum 
organizational structures for assigning project managers and structuring the project delivery 
work. For example, associate-level positions are being eliminated, which means that seniors in 
functional units that are also project managers cannot delegate their engineering supervisory 
responsibilities to another person working for them. In addition, while it may be more of a 
perception than reality, Caltrans personnel believe that seniors, who are assigned to be full-time 
project managers and do not have engineers directly reporting to them, have less opportunity for 
advancement. 
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Caltrans personnel do not agree about whether the "Two-Hats" or "Full-time PM" approach 
is consistent with Caltrans' project management objectives. In any event, with responsibility for 
5 to 25 projects in various stages of delivery, neither the Full-time PM nor the Two-Hats 

approach gives much time for the close coordination, expediting, and networking on each project 
that helps minimize and resolve conflicts. When an individual's time is spread across a number 
of projects at the same time, the percentage of time spent on value-adding tasks drops rapidly, as 

an increasing fraction of time is spent on non-value-added tasks such as remembering or tracking 
down information. In addition, the individual becomes the bottleneck on many of the projects to 
which he or she is assigned. This bottleneck effect holds true for both the project managers and 
the individuals assigned to the projects. 

Options 

D6.1: Continue to Use the Two-Hats Project Management Approach 

The preceding discussion highlights the advantages and disadvantages of this option. 

D6.2: Continue to Use the Full-time PM Approach 

The preceding discussion highlights the advantages and disadvantages of this option. 

D6.3: Use a Hybrid of the Two-Hats and Full-time PM Approaches 

Alternatively, Caltrans could use a hybrid of the Two-Hats and Full-time PM approaches, 
where the Two-Hats approach is used for smaller, less complex, less sensitive projects and the 
Full-time PM approach is used for projects requiring the attention of the full-time manager. 

The advantage of this option is that the strengths of each approach are used where they fit 
best. The disadvantage is that it leads to complexity in the overall organization. 

D6.4: Reduce Number of Assignments for Individuals at Any One Time to Improve 

Productivity 

Caltrans management could extend efforts to significantly reduce the number of active 
project assignments that individuals are assigned at any one time. Potential options to address 

the number of projects to which an individual is assigned include: 

• Eliminating situations in which single individuals are assigned more than five
active projects or tasks 

• Eliminating situations in which Two-Hat managers have more than five
projects

• Eliminating the requirement that every project be assigned to a project
manager

• Creating "floaters" to be available as needed.

Focusing individual efforts on just a few projects will increase the amount of time spent on 

value-added activities, improve overall productivity, and accelerate schedules. The 
disadvantages of reducing active assignments are that long-lead time issues are not addressed and 
the potential for delay increases. 
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D6.5: Leave Authority with the Districts 

One option would be for Caltrans headquarters to provide guidelines and examples of 
successful project delivery models, set performance measure targets, and monitor performance, 
and then let the districts decide how to organize and implement. The districts currently have this 
authority. 

D6.6: Remove Authority From Districts 

The other option in deciding on types of matrix organizations would be for headquarters to 
specify the roles and responsibilities of project delivery functions and the project delivery 
approach for districts to talce, in addition to providing guidance, setting performance targets, and 
monitoring performance. An important action to talce in whatever option is selected would be to 
define the key roles of functional managers, project managers, deputies, and functional personnel 
who operate inside Caltrans. 

Recommendations 

This finding has been addressed by Recommendation R43. 

Finding D7: Need for Enhanced Project Managers' Skills and Experience 

With Ca/trans' commitment to project management less than 5 years old,few staff 
members have extensive experience as project managers. As delegation of project 

responsibilities increases, project managers will become more involved in 
planning at one end and construction at the other, will work more with external 

agencies and the community, and will make more decisions on non-highway 

design issues. Ca/trans will need to develop future project managers with the 
diverse skills, experience, and leadership to effectively carry out their project 

delivery duties. 

With the Caltrans' commitment to project management less than 5 years old, the current 

cadre of Caltrans project managers responsible for project delivery is relatively young and 
inexperienced (see Figure II-12). The new project managers have been largely drawn from a 

pool of young project development staff at Caltrans. Most do not have management training 
beyond Caltrans' own Project Management Academy; however, extensive project engineering 
experience does exist at all levels of the organization, and this experience is readily available. 

In general, the project manager tends not to have the stature (image and experience) 
equivalent to a functional branch manager. In oversight projects, outside contractors are also 
likely to assign project managers with more experience than their Caltrans counterparts. In 

addition, few senior project managers are available to act as mentors or role models for the less 
experienced, newly assigned project managers. For the largest, most complex projects, however, 
Caltrans will assign senior functional managers or even deputy directors as project managers. 

Project managers are only drawn from the project development design functions because 
much of the work in project delivery involves highway design. Future project managers will 
require more diverse skills and experience than needed today, however. As delegation of project 

responsibilities increases, project managers will: 
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FIGURE 11-12 EXPERIENCE PROFILE OF CAL TRANS PROJECT MANAGERS 

• Become more involved in planning at one end and construction at the other

• Work more with external agencies and the community

• Make more decisions on non-highway design issues.

Given the large number of project managers currently gaining experience, after 2 to 3 more 
years Caltrans will have a strong human resource foundation for managing projects. The key 

will be in providing them the exposure, training, technology support, and leadership to learn the 
proper management techniques and objectives. 

Options 

D7.1: Develop Pool of Project Managers 

Options for ensuring that Caltrans has the right type and number of project managers 
include: 

• Adding training programs early in an engineer's career for needed project

management skills such as communications, consensus building, and using
schedule and cost tools

• Implementing a program allowing individuals to begin with small projects

early in their careers
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• Opening up project manager assignments to nonlicensed engineers who
demonstrate superior project management skills

• Supplementing existing training programs and policies for oversight projects
with guidelines and training modules that emphasize the concept of
partnership between Caltrans, the measure authority, and consultants, and
early and frequent communication between the parties

• Developing personnel policies and procedures that allow for persons assigned
to nontraditional roles to receive the same promotion and career development
opportunities as when they work on traditional projects.

Besides producing better prepared managers, the program to improve the training and 
development of managers would create a larger pool of motivated project managers from which 
to draw when the need arises. The disadvantages of emphasizing project management skills 
would be the costs of the program and the diversion of the individuals from developing their 
functional skills and experience. 

D7.2: Train Matrix Managers Together 

One option to improve the relationships between project managers and functional managers 
is to train them together in project delivery. This training would include ongoing skills 
development in negotiations, communications, and other management skills, as well as selecting 
actual projects, such as minor A projects, to provide on-the-job experience. 

The disadvantage of this training would be the costs associated with the program and 
removing the managers from their day-to-day operations. 

D7.3: Upgrade Project Management Function 

Project management assignments require upgrading in terms of their importance and 
significance to an individual's career. Options to accomplish this include: 

• Providing large credit to project management assignments in evaluating
candidates for promotion

• Creating project management classifications within civil service categories

• Placing high-potential candidates in key project manager assignments.

The advantage of these options would be that Caltrans would be able to attract the best 
candidates for the project management assignments and consequently develop them in this field. 
The disadvantage would be that another advancement ladder is created and functional skills are 
de-emphasized. 

Recommendations 

R58: Develop a Pool of Project Managers 

To assemble the number and caliber of project managers necessary to perform future project 

manager functions effectively, Caltrans should: 
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• Assign substantial credit to project management tasks in evaluating candidates 
for promotion 

• Create project management classifications within civil service categories

• Open project manager assignments to nonlicensed professionals who
demonstrate superior project management skills

• Assign high-potential candidates to key project manager positions.

With the advent of new performance measures, project managers will be held responsible for 
the on-time and on-budget delivery of projects assigned to them. To achieve their objectives, 
they should, over time, be allowed the flexibility to bid work between internal and external 
providers to obtain the support they require to meet their objectives. 

These recommendations are linked closely to the recommendations for dedicating 
individuals or organizational units to specific project delivery roles, experimenting with new 

project delivery approaches, mandating a statewide project delivery approach, creating a strong 
one-hat project manager position for more complex projects, and implementing a comprehensive 
project control system at Caltrans. 

Finding D8: Need for a Project Delivery Performance Control System 

Ca/trans currently lacks a system to effectively manage individual projects and 

functions with groups of projects. Practices vary within the districts, but 

generally for purposes of managing the project delivery process, targets are not 
set and monitored for capital outlay support costs and quality. As a result, 

Ca/trans does not have the basis for measuring and improving the productivity of 
its capital outlay support. 

To achieve project management goals and improve the efficiency and effectiveness of 

project delivery, Caltrans must set project cost, scope, schedule, and quality performance targets 
and measure performance against those targets. Some measures already exist; for example, 
outputs of Caltrans' project delivery process currently measured and reported outside of Caltrans 

are the number of projects delivered and capital costs delivered in each period. Milestone targets 
are set for these outputs, and actual results are reported by Caltrans to the CTC. In addition, one 
measure of overall efficiency, the percentage of capital outlay support costs to capital costs for 

all of Caltrans, is reported each year. 

Many important measures do not exist, however. At the project level, practices vary within 
the districts, but generally for purposes of managing the project development (i.e., engineering) 

process, targets are not set or monitored for project delivery support costs. As a result, project 
managers and functional managers cannot be held accountable for the expenditures of support 
costs. In addition, measures of the effectiveness of Cal trans' project delivery process, such as 

life-cycle costs for the units delivered, total cycle time to install facilities, or ultimate customer 
satisfaction with the facilities, are not used. 

PYPSCAN provides estimates for project delivery milestones and resource requirements 

based on statewide historical estimating factors. As noted previously, if PYPSCAN over- or 

underestimates a resource, then project managers, functional managers, and district management 
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do not typically negotiate and agree on revised targets. Efforts have just begun to set separate 
individual project performance targets, but much needs to be done. 

Current project delivery measures that are required by state statute and reported to the CTC 
have had a dramatic influence on Caltrans' management systems and Caltrans' project delivery 
milestone accomplishment performance. Caltrans personnel at all levels are focused on 
achieving the milestone objectives. Recent performance for the 1992-93 budget year, as shown 
in Table II-11, indicates that Caltrans was generally successful in meeting its delivery and 
construction cost targets given the fact that targets are set through the programming process 
before final project scope decisions have been reached. 

Table 11-11 

PROJECT DELIVERY SCHEDULE PERFORMANCE FOR STIP, SHOPP, AND TSM 

Number of Projects 

Planned delivery for 1992-93 
Projects delivered in 1992-93 (not including projects delivered early) 
Percentage of planned projects delivered 
Advanced projects from future years 

capital Outlay Dollars 

Planned delivery for 1992-93 
Projects delivered in 1992-93 (not including projects delivered early) 
Percentage of planned projects delivered 
Advanced projects from future years 

Several problems still exist with the department-level measures, however: 

393 
350 
89% 
92 

$2,066 million 
$1,912 million 
93% 
$262 million 

• External stakeholders do not receive sufficient feedback to know that support
costs are being managed effectively or that productivity of the project delivery
effort is improving.

• Definitions of what are included in measures required by statute are still being
argued and negotiated among Caltrans, CTC, and the legislature.

• Even for schedule milestones and construction costs, current measurement and
tracking systems do not allow senior management to spot and take early action
on project problems.

• Caltrans or the CTC do not measure project delivery and schedule
performance for projects that are not 100% Caltrans (i.e., special funded
projects), unless Caltrans is doing reimbursable work for the project. As a
result, progress and delivery performance on a significant portion of the state's
transportation system is not tracked at the state level.

The Caltrans organization has an excellent reputation for achieving the technical objectives 
in project design and delivery; staff members want to maintain this reputation. Additional 
quality measures are being developed by some districts to monitor Caltrans' engineering 
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effectiveness and efficiency (e.g., construction change order tracking, comparison of the 
engineer's estimate vs. the bid price, and total supplemental allotment). 

Options 

DS.1: Develop an Overall Management Approach for Control 

For this option, a systematic approach for setting performance measure targets at the project 
level and function level, measuring against those targets, and taking action would be developed. 
Key elements of this approach would include an initial project plan and setting of performance 
targets, developing functional multiyear plans, an early warning system for identifying deviation 
from the initial plan, monitoring performance against targets, problem identification and 
resolution, communication of performance to stakeholders, and project handover and closeout. 

The major benefit of implementing performance measures is that they help to drive project 
delivery performance improvement. Whether one is concerned about cost-effectiveness or major 

milestones, the measures focus attention on the public's goals; linkages among design tasks, 
schedule, and cost; and the tradeoffs among them. They are also the basis for holding 
individuals accountable for their actions and rewarding them for good performance. The 
difficulties in implementing a measurement system include identifying the performance measures 
for which information can be collected that reflect the overall project delivery goals, and 
avoiding a system of detail and control that is expensive to maintain, rarely up-to-date, and never 
used by the decision makers. 

The development of an overall performance control system would ensure that the necessary 
elements are in place to drive performance improvement. It would also demonstrate a level of 
project delivery performance consciousness. To develop this system, however, would require 

considerable planning, resources, training, and changes in practices. The actual design needs to 
be established and would constantly be evolving. 

DS.2: Develop More Complete Project Delivery Efficiency and Effectiveness Measures 

In this option specific measures would be developed for: 

• Project support cost targets for projects in which Caltrans is executing the
planning and engineering

• Project quality targets.

These measures would be developed at the state level and would apply across all districts. 

This option would fill a major hole in Caltrans project management-having the information 
to improve the cost-effectiveness of and stakeholders' satisfaction with capital outlay support 
activities and to hold individuals accountable for those variables. The option would also 

continue to focus the organization's attention on the need for suitable project management tools. 
The potential disadvantages are that Caltrans' decision-making processes and organization of 
project delivery responsibilities and authority may not support the measures selected, and 

Cal trans' powerful culture may resist and undermine the new organizational norms that are 
desired. In addition, Caltrans' personnel may require significant training and education before 
they would be ready for the new measures. 
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D8.3: Develop Functional Unit Measures 

The objectives of this option would be to develop cost-efficiency, cost-effectiveness, 
schedule, and quality measures for functional units, and to focus management attention and 
resources on a critical aspect of project delivery at Caltrans-namely, the balancing of resources 
and delivery of multiple projects by the functional units. This option would be necessary to 
successfully implement the factory approach to project management. 

The benefit of implementing this option is that districts will be able to measure performance 
and hold functional managers accountable for meeting their multiple project targets. It would 
also provide the basis for effective negotiations between functional managers and project 
managers. A weakness of developing new measures for functions would be that those measures 
would be in addition to the project-level and division-level measures and would add to the 
complexity of managing Caltrans activities. Another potential problem in implementing this 
option is that investments in software development may be required because commercial 
software may not be readily available or easily adapted to Caltrans' circumstances. 

DS.4: Develop Feedback System 

In this option, additional measures at the department level would not be required, but an 
independent feedback system would provide the legislature and senior Caltrans management 
with the assurance that a viable system of measures is in place and that it is positively 
influencing individual and organizational performance. 

The advantage of periodically reviewing the system and procedures for measuring 
performance instead of providing periodic reports with project level detail is that management 
and the legislature obtain the information they need for making their decisions instead of detailed 
reports that are never used. The feedback system also serves to highlight ways to improve the 
performance measurement process. The disadvantage of developing a feedback system is that 
these systems often do not spot the problems, they are an additional cost, and developing a 
corrective action process that satisfies everyone is difficult. In addition, if the feedback system 
does not leave senior management or the legislature confident that support costs are being 
effectively managed at the project level, a new reporting requirement may later need to be 
implemented. 

D8.5: Measure Performance for All State Projects 

Another need is to develop measures for projects in which Caltrans is not responsible for the 
project delivery (e.g., special funded projects in which Caltrans plays only an oversight 
function). All projects should be measured regardless of funding source. One option would be 
for an independent organization (e.g., CTC or a control agency) to compile and report on 
performance measures for all state and Transportation Authority projects undertaken in 
California. Besides measures at the project level, it might also involve tracking performance at 
the local agency level. 

The benefit of this option is that much of the state transportation projects are outside of 
Caltrans' control and those projects also require improvements in project delivery. It also would 
provide the basis for making decisions about roles and responsibilities in project delivery in the 
state. The weakness of this option is that it may be difficult to identify and develop the targets 
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and measures for which reliable information could be collected. Other issues would be 
identifying who has the authority to request this information and how the information would be 
used. 

Recommendations 

An absolute need at Caltrans is to implement a performance-control system for project 

delivery. The need involves far more than developing new performance measures for Caltrans; 
rather, it involves setting performance targets, collecting pertinent performance information 
about progress against those targets, using that information to monitor and communicate about 
performance, and talcing appropriate management actions. 

Recommendation RlO also contributes to this finding. 

R59: Develop a Comprehensive Performance Control System 

Key elements of this system will be: 

• An initial project plan that will outline in detail how the project will be

delivered successfully, including:

What the work breakdown is 

Who will be responsible for what 

What resources will be used 

When deliverables will be provided 

What risks are anticipated and the risk management plan 

What communication will occur with senior management, functional 
managers, and external stakeholders 

How change will be managed 

• Setting of performance targets that are negotiated and agreed by the
functional, project, and division managers

• Developing functional multiyear plans

• An early warning system for identifying deviation from the initial plan

• Monitoring performance against targets

• Problem identification and resolution

• Communication of performance to stakeholders

• Project handover and closeout

• Creating an historical data base

• Performance rewards and punishment.

The development of an overall performance control system will require considerable 
planning, resources, training, and changes in practices. However, Caltrans must avoid creating a 
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system of detail and control that is expensive to maintain, rarely up-to-date, and never used by 
the decision makers. 

This recommendation provides the foundation for several other key recommendations, 

including implementing a long-term delivery planning process and implementing the hybrid 
project delivery approach. 

R60: Develop Support Cost and Quality Project Delivery Measures to Apply Across 

All Districts 

We recommend that Caltrans develop specific internal measures for: 

• Project support costs for projects in which Caltrans is executing the planning
and engineering

• Project quality targets.

These measures are to be developed at the state level and apply across all districts. They 
must be given the same emphasis as existing measures for construction costs and schedule 
delivery. Data bases of actual results are to be established and productivity targets set. Cal trans 

personnel will require significant training and education before they will be ready for the new 

measures. 

R61: Develop Functional Unit Measures 

A critical aspect of project delivery at Caltrans is the balancing of resources and delivery of 
multiple projects by the functional units. To make the hybrid project delivery approach work, 
Caltrans should implement project cost-efficiency and -effectiveness measures, schedule 
measures, and quality measures for functional units. 

R62: Institute an Annual Independent Review of Caltrans' Performance 

Measurement and Accountability System 

We recommend that an annual review of the system and procedures for measuring 

performance be conducted and a report provided to the CTC and the legislature. Additional 
reporting of project delivery performance data by Caltrans is not warranted. An independent 
annual report assures the legislature, CTC, the governor's office, and senior Caltrans 

management that a viable system of measures is in place at Caltrans and that it is positively 
influencing individual and organizational performance. If after several years little progress has 
been made in implementing a performance control system or in improving support cost 

efficiencies, then new reporting to the CTC and legislature should be reconsidered. 

R63: Amend CTC Responsibilities and Obtain Legislative Concurrence: Monitor 

Schedule Delivery Performance for All STIP-Programmed Projects Involving State 
Funds 

At present, the CTC monitors schedule delivery performance for all STIP-programmed 

projects that Cal trans undertakes. Although such monitoring indicates the timeliness of Cal trans' 
response, it does not capture the timeliness ( or lack thereof) associated with the expenditures of 

other state monies. To obtain this broader perspective, CTC should monitor all STIP projects 

involving state funds (regardless of Caltrans' role) to track schedule delivery performance. We 
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expect that the projects currently monitored would remain a category in any expanded reporting 
so that no information would be lost and Cal trans' performance monitoring would continue. 

Finding D9: Insufficient Project Management Tools 

Ca/trans' project and functional managers currently lack the necessary 
information technology tools to enable them to plan, budget, schedule, and obtain 

timely status information for their projects. Key needs include: 

• One set of tools statewide

• Flexibility to fit individual project needs (not all projects require

the same detail or structure)

• Timely integration with actual progress and capital outlay support

cost data

• Fit with overall program planning (i.e., PYPSCAN).

Project delivery planning and scheduling systems available in Caltrans include PMCS, 
Primavera, Microsoft's Project, and the so-called "black box" developed in District 4. PMCS is 

insufficient by itself as a project scheduling tool. The "black box" is a stop-gap program to 
develop generic detailed schedules using PMCS outputs. Up until September 1993, none of the 
systems could be linked to Cal trans' cost systems so that actual resources could not be compared 

to budgets or estimates. 

At that time, a special system, Data Warehouse Release 1.0, was established to extract data 
from PMCS, TRAMS, and the Office Engineer Data Base. General project information, 

schedule dates, PY information, and capital cost information can now be integrated by project 
and be accessible as information to individual managers. Limited by the data available in the 

existing systems, Data Warehouse is essentially a reporting system rather than a tool for project 

planning and scheduling. The system is a stop-gap program until a better, more integrated 

project control system can be developed. Current plans are to have a permanent system replace 

TRAMS and PMCS by the middle of 1994. 

Scheduling systems are updated manually with actual data occurs. In addition, most of the 
computerized functional department status systems (e.g., Right of Way, Structures, Office 
Engineer, Environmental, Project Development) are not linked. 

Other than PMCS and TRAMS, the state has no mandatory method for planning, budgeting, 
and monitoring projects. Data tools are not used for project reporting upwards to district 

management and headquarters except for the program schedule milestones and construction cost 

estimates. Capabilities included in Primavera and Microsoft's Project, such as schedule and cost 

progress reporting, variance analyses, and early warning systems, are effectively not available 

within existing department systems because of the difficulties in extracting the data from those 

systems in a timely fashion. 

In considering the needs for new tools, Caltrans has focused on project managers. 
Functional managers also require tools, however, and they currently do not have the necessary 

ones to manage their function efficiently. As we noted earlier, they need the ability to do 
capacity planning for their function, determine the sequence of project assignments in their 

function, and review the status of projects and their impact on the function. 
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Each district and functional unit has the latitude to develop and implement its own 
technology approach and system. As a result: 

• The choice of project management tools (i.e., Primavera or Microsoft's
Project) is currently left up to each district.

• Systems cannot communicate with each other (even branches within districts
sometimes use different systems).

• Some districts have nothing beyond PMCS and TRAMS.

• Project managers and functional managers cannot always obtain timely status
information automatically-many items must be located and input manually.

Current levels of knowledge and familiarity with project management software in project 
development are very low. The tasks of acquiring and installing the necessary hardware and 
software at individual district branches will be difficult because of the state's procurement 
process and because of the large training and learning-curve requirements. Some in Caltrans 
believe that senior managers' assigning high priority to the development of new tools will result 
in significant progress in the current fiscal year. 

Given the distance to travel and the many barriers, however, Caltrans is likely 3 to 5 years . 
away from providing project managers the necessary tools to implement Caltrans' evolving 
project management objectives. Among the key challenges for Caltrans will be the following: 

• Significant investments in software development, software, hardware, and
training are still needed.

• A strong commitment from headquarters and district management will be
required to implement the necessary tools.

• Strong direction by headquarters will be needed to assess the needs, create the
proper tools, budget, and coordinate their development.

Caltrans also cannot fully use CADD systems in project delivery, and as a result several 
potential benefits are still not being received. Areas for improvement include: 

• Electronic transfer of CADD drawings. Caltrans' use of electronic transfer
has increased from 0% at the end of 1987 to approximately 55% today.
Structures' systems cannot communicate with Project Development's systems;
CADD drawings are transferred by hard copy (this situation should be

remedied if current CADD workstation replacement plans are implemented).

• Standardized plans issued by Caltrans are not fully available on CADD.

• Caltrans' use of CADD in design varies significantly from district to district.
Potential exists to increase use of CADD.

Administrative procedures to get updated CADD systems are slow; it will take continual 
investment for Cal trans to remain abreast of current technology and capabilities. 
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Options 

D9.1: Focus on Current Development Efforts 

Caltrans is already pushing ahead with plans for a data base warehouse and a comprehensive 
project delivery management system. Those plans include developing and implementing the 
comprehensive system in 1 year for the entire department. In this option, Caltrans would 

continue with this effort. 

The advantage of focusing on the existing effort would be that implementation would be 
faster, and many of the desired features for managing individual projects would be addressed. 

The disadvantage could be that the scope of the existing effort might not be broad enough, and 
certain capabilities and features might not be included that are needed to implement some of the 
measurement options discussed above. 

D9.2: Develop Tools for Function Management 

Another option would be to design and implement tools for function management to 
complement the tools and measures for individual project management. Key objectives for use 
of the function management tools would be for capacity planning, resource management, 
budgeting, scheduling task delivery, and function performance measurement. 

Functional managers currently do not have the planning tools and timely information to 
deliver on multiple project assignments every year and be held accountable for their 
performance. These tools would provide that information and allow those managers to begin 

refining their planning and control. They would also allow functional managers and project 

managers to better negotiate use of resources. The disadvantage of this option would be the cost 
and effort necessary to develop tools that are usable in a wide variety of functions and that are 

linked to existing management systems. 

D9.3: Modify PYPSCAN 

Another option would be to modify PYPSCAN to support current project types, services, 
and management practices. In this option, PYPSCAN would be modified to allow for planning 
of traditional and nontraditional project roles, more up-front resource spending on projects, and 
more timely feedback about project costs to the system. 

The advantage of this option is that PYPSCAN would become better suited to Caltrans' 
needs for planning project delivery. The disadvantage is that this tool is an agreed upon 

mechanism between the legislature and Caltrans for planning projects and supporting capital 
outlay support budgets, and modifying the tool may require agreement on a new mechanism. 

D9.4: Reassess Use of CADD 

The evolution of CADD tools and their implementation throughout the public and private 
sectors will provide important opportunities to improve project control and project delivery cost­

effectiveness at Caltrans. This option would require Caltrans to reassess its current use of 
CADD, review technology developments, and evaluate potential alternatives for using CADD to 

improve project delivery productivity and effectiveness in the future. 

II-146



r 

r 

n 

C 

[ 

0 

L 

L 

L 

L 

L 

l 

The advantage of this option is that Caltrans has much to gain from improvements in this 

area and studying the issue would not require too many resources. The disadvantage is that the 
study would require some internal resources to conduct it and would distract from other priority 

areas. 

Recommendations 

As we have already discussed in earlier recommendations, Caltrans needs to (1) push ahead 
strongly with plans for developing and implementing new project delivery management tools in 
1 year for the entire department and (2) embark on a redesign effort for project management 

MIS. These recommendations are essential for implementing the comprehensive control system 
and the hybrid project management approach. This effort is described in detail in R23, R34, and 

R35. 

R64: Develop Other Managerial Tools for Functional Capacity Planning, Resource 
Management, Budgeting, Scheduling, and Performance Measurement 

For the hybrid project management approach to work, Caltrans needs to design and 
implement tools for function management to complement the tools and measures that will be 
developed for individual project management. These functional management tools will be used 

for capacity planning, resource management, budgeting, scheduling task delivery, and function 
performance measurement. These tools will also allow functional managers to receive timely 
information on the multiple project assignments within their responsibility. 

R65: Modify PYPSCAN to Permit Greater Flexibility and Accountability 

To have a clear and accepted analytical basis for establishing the size of the capital outlay 

support budget, PYPSCAN should be modified to better reflect the variability of current project 
types, services, and management practices at Caltrans. As part of the modifications, more up­

front resource spending on projects should be acknowledged; and more timely feedback about 

project expenditures should be input into the system. 

The specific needs for modifying PYPSCAN are tied closely to the recommendations for 
developing a long-term project delivery plan, developing a management control and 

accountability system, improving the manpower planning process by increasing top-down and 
bottom-up integration, instituting a 1-year independent review of Caltrans' performance 
measurement and accountability system, and MIS systems improvements. SRI selected these 

combined recommendations over the individual options for Caltrans to continue using the 

Capital Outlay Support Task Force to address the need for better capital outlay support 
accountability or for giving the Legislative Analyst responsibility for developing a framework. 

However, both the Capital Outlay Support Task Force and the Legislative Analyst are likely to 
be heavily involved in the implementation. 

R66: Expand Use of CADD as an Engineering Tool 

As an extension of SRI's recommendations for redesigning Caltrans' MIS technology, we 
recommend that Caltrans reassess its current use of CADD, review technology developments, 

and evaluate potential alternatives for using CADD to improve project delivery productivity and 
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effectiveness in the future. This recommendation will require a concerted effort because of the 
complex forces involved and the decisions to made. 

Finding D10: Exce�ive Bureaucratic Guidelines, Procedures, and Standards 

Ca/trans' guidelines and procedures create a bureaucratic hierarchy of 

requirements that can add to the costs and delay in project delivery, particularly 

when nontraditional projects ( and outside parties) are involved. 

Each functional area has its own set of guidelines, procedures, and standards that dictate 
how the staff members handle their portion of each project as the project goes through their area 
of specialization. The objectives of the guidelines, procedures, and standards are to describe the 

functional requirements to successfully complete a project, communicate good practices and pass 
on past learning to the staff, help ensure compliance to state and federal statutes and laws, and 
minimize Caltrans' exposure to litigation. 

Discussions with outside parties as well as internal users indicate that the guidelines and 
procedures created a hierarchy of requirements that added to the costs and delay in project 
delivery. Many within Caltrans strongly believe, however, that when properly used, the 
guidelines, procedures, and standards make the entire project delivery process more efficient and 
are important mechanisms to capture experience and transfer learning. In addition, many believe 
that the guidelines and procedures also contain the mechanisms and flexibility to compress 

schedules or take project delivery risks within the constraints of external requirements. 

Caltrans' guidelines, procedures, and standards attempt to provide a detailed set of rules to 
cover the wide range of circumstances encountered on state transportation projects. This 
approach carries with it the premise that projects are very similar to each other and successful 

project delivery is a matter of setting rules and getting them obeyed. 

With a comprehensive set of rules, one believes that the details are covered, but in reality 
they are not. The fact is that transportation projects are very different from each other. Each has 

its own circumstances, its own local situation, its own delivery requirements. To address a 
project's details requires judgment and imagination. For Caltrans to improve the cost­
effectiveness of project delivery for state transportation projects, individuals will need to take 

risk and not be saddled with a system of avoiding risk. In the end, other than setting a core set of 
rules, Caltrans' goal should be to provide a management framework of supervision that is less 
mechanical and more judgmental. 

As indicated in Figure II-13, reviews are completed following large blocks of work rather 
than as continuous work-in-progress involvement. Each functional area makes its own review 
comments largely independently against its own guidelines; give-and-take discussion with the 

project manager or project development sometimes never occurs. 

Currently, the office engineer plays the primary role in handing over projects from design to 
construction. In addition to managing the bidding process, the office engineer makes the final 
reviews in terms of whether the plans are biddable, constructable, and meet Cal trans' drafting 
standards. 

Throughout the sequence, the project manager is theoretically responsible for the project, but 

has little authority to take the risk of overlapping parts of the process to speed up the process or 

override functional standards that may be inappropriate to meeting project needs. 
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Outside contractors, who are required to follow the Caltrans review procedures and 
sequence, usually lack the power and authority within the Caltrans system to expedite the 
system. In these circumstances, external consultants cannot easily compress the schedule and 
take risks. In addition, for county tax measure projects, the oversight work often does not carry 
the same priority for Caltrans as 100% Caltrans highway projects, and the review periods can 
stretch out significantly beyond what was planned. 

The oversight function requires experienced personnel to work effectively with the outside 
consultants and county measure authorities, to coordinate all the Caltrans functional reviews, and 
to ensure that state transportation standards are incorporated. As was noted previously, however, 
Cal trans' project development staff is relatively young and inexperienced in overseeing the work 
of outsiders; experienced personnel who are available are not always assigned to oversight 
projects. In addition, most districts do not have special units dedicated to oversight work. As a 
result, project development staff working on 100% Caltrans work are also assigned oversight 
responsibilities. The result has been a number of disputes over standards and project delivery 
delays. Management attention and a new Oversight Academy has been started at Caltrans to 
address many of these problems, but much more needs to be done in the future. 

Options 

D10.1: Emphasize Training of Caltrans and Outsiders 

In this option, Caltrans would emphasize training of its personnel and outsiders on the 
effective use of the guidelines, procedures, and standards. The benefit of this would be improved 
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knowledge of the flexibility within the guidelines, procedures, and standards, and of the 
information contained in them to make project delivery more efficient. The disadvantage would 
be the costs associated with the training and the diversion from other tasks. 

D10.2: Review Guidelines and Procedures for Reviewing Outside Consultants' Work 

Caltrans' reviews of outside consultants' work are perceived to be overly strict, too 
numerous, and focused on process rather than results. In this option, a peer review panel with 
outside participants would review Caltrans' procedures, guidelines, and practices for conducting 
reviews of outside consultants' work. 

The benefit of this option could be a revised set of review guidelines and procedures that 
reduce the amount of time and cost involved in conducting the reviews and making the necessary 
changes. In addition, the review would likely lead to better understanding between the 
consultants and Caltrans on what problems the other faces. The disadvantage would be the cost 
of this effort and making any of the changes recommended by the peer panel. 

D10.3: Investigate Mechanisms for Reducing the Schedule Impact of the Right-of-Way 
Process 

The right-of-way (ROW) process frequently drives the project delivery schedule. In this 
option, Caltrans personnel (project managers, legal, ROW, others) and outside consultants would 
form a task force to investigate alternatives for reducing the schedule impact of the ROW 
process. This task force would start with the results of recent studies and efforts to reduce the 
ROW procedure manuals. 

The benefit of conducting this study is that since the ROW is often on the critical path of 
project delivery, any improvement will enhance schedule delivery performance. The 
disadvantage of conducting a study in this area is the cost of the study and the fact that this area 
has been studied several times recently. 

D10.4: Investigate Reducing Caltrans' Oversight Responsibilities and Delegating 

More Responsibilities to Consultants 

A task force would be formed to investigate increasing private consultants' responsibilities 
for ensuring that their designs and plans meet state standards, and are biddable and buildable. 
Illinois has significantly reduced the state DOT's oversight function by mandating that private 
consultants implement rigorous QA/QC programs and be responsible for paying for their own 
errors and omissions. The task force would investigate ways to substantially reduce Caltrans' 
oversight functions and responsibilities, pass responsibility for tort liability to the counties, and 
increase the consultants' QA/QC capabilities. 

The advantages of this option would be the reduction in Caltrans resources involved in 
oversight that can then be used on other project delivery priorities, and the improved project 
delivery schedules as a result of a level of reviews being substantially eliminated. The 
disadvantages of this option would be the potential rise in construction and tort liability costs 
because of errors and omissions by the outside consultants. The outside consultants also might 
not be able to resolve potential internal conflicts between cost, schedule, and standards. Counties 
would also likely resist being held responsible for tort liabilities involving state highways. 
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Recommendations 

SRI recommends that Caltrans set targets for reducing the amount of control and procedures 
involved in project delivery, particularly with respect to contracting-out administration, right-of­
way procedures, and Caltrans' oversight of design efforts by others. 

R67: Train Caltrans' Staff and Outsiders on Project Delivery Procedures and 
Standards 

We recommend that Caltrans expand its efforts to train Caltrans staff and consultants on the 
effective use of Caltrans' guidelines, procedures, and standards. The improved knowledge of the 
flexibility within the guidelines, procedures, and standards that will result from this training will 
allow project personnel to expedite delivery of the work and avoid costly mistakes. 

R68: Simplify Guidelines and Procedures for Administrating Work Contracted Out 

We recommend that a peer review panel with outside participants be formed to review 
Caltrans' procedures, guidelines, and practices for managing outside consultants' work, and 
recommend actions to improve the process. Issues that we believe should be addressed in that 
review include: 

• Which reviews provide consistent value-added?

• How can consultant QNQC procedures be enhanced to reduce the type, depth,
and number of reviews by Caltrans?

• Does the scope of reviews overlap?

• Does the level of authority match the reviewers' responsibilities?

• Is there an effective mechanism for agreeing on the review changes?

• What would be useful measures for evaluating the effectiveness of the
reviews?

• Does the experience of the reviewers fit with the requirements?

This recommendation is tied closely to the recommendation to develop a partnership-like 

relationship with the outside consultants. 

R69: Investigate Mechanisms for Reducing Schedule Impact of Right of Way 

We recommend that a task force be formed and charged with significantly reducing the time 
it takes to complete the ROW process. The goal we recommend is to reduce the time necessary 
by at least 50%. This task force will build on the results of recent studies and efforts to reduce 
the ROW procedure manuals. The task force should be composed of Caltrans personnel (project 
managers, legal, ROW, others) and outside consultants. Issues to be addressed by the task force 
include: 

• How can we significantly simplify Caltrans' process consistent with the

federal Uniform Relocation Act?

• What arrangements can be made with major utilities to expedite the process?

• What additional detailed design and integration with other functional units
could be completed early to expedite the ROW process?
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R70: Increase Consultant Participation and Streamline Oversight 

For Caltrans' oversight work, SRI recommends that a task force be formed to investigate 
increasing private consultants' responsibilities for ensuring that their designs and plans meet state 
standards, and are biddable and buildable, and streamlining the guidelines and procedures 
associated with the oversight. A major goal of the task force will be to reduce Cal trans' 
oversight functions and responsibilities and transfer much of the QNQC responsibilities to the 
private consultants. We expect that a significant reduction in Caltrans' resources involved in 
oversight can be achieved and that those resources can then be used on other project delivery 
priorities. We also believe that project delivery schedules will improve as a result of a level of 
reviews being substantially eliminated. 

Finding D11: Weak Link between Project Startup and Completion Responsibilities 

Strong linkages between project delivery and planning (upstream) and project 
delivery and construction ( downstream) are encouraged in theory but are weak in 
practice. Project managers tend to be assigned projects as they "come over the 
fence" and tend to pass on projects "over the fence" to construction. 

The project managers' workload is dominated by their project delivery responsibilities, 
leaving little time or priority for upstream or downstream involvement. Project managers tend to 
be assigned projects as they "come over the fence" and tend to pass on projects "over the fence" 
to construction. With gaps in the process, some things "fall between the cracks." Unresolved 
issues and problems get passed along for the next unit to worry about. Figure II-14 highlights 
the theory of strong linkages between the areas and actual practice. 

"Continuity" 

Theory 

"Over the Fence" and 
"Between the Cracks" 

Practice 

Planning 

Project Development 

Construction 

FIGURE 11-14 KEY LINKAGES IN PROJECT DELIVERY 

Maintenance 
and Operations 

There are several reasons for current practices. First, project managers in Caltrans do not 
have responsibility yet for a project from inception (PSR stage) to completion (handover to 
maintenance and operations). Second, the policy of rotational assignments for staff makes 
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Recommendations 

Caltrans needs to challenge the traditional cultural barriers between project development, 
construction, and maintenance that are limiting Caltrans' ability to manage projects and respond 

to problems effectively. 

R71: Link Project Start-Up and Completion Responsibilities by Clarifying Roles in 
Planning, Project Development, and Construction 

SRI recommends that Caltrans enhance its efforts to link planning, project delivery, and 
construction by defining the responsibilities of each of the parties involved from the PSR stage 

through construction. This recommendation was selected over the requirement to assign the 

project manager responsibility for all aspects of each project. For less complex projects, there 
will not be a project manager with the experience and authority to be held responsible for all 
parts of the project. The objective therefore will be to have a smooth transition between stages. 

For complex projects, however, the project manager should have oversight responsibility for all 
elements so that project conflicts are reduced between planning and project development and 

between project development and construction, more project delivery approaches can be 
considered (e.g., design and build approaches), and rework and duplication are lessened. 

R72: Develop a Shared Responsibility within Functions for Project Delivery 

Significant cultural barriers exist between the major functional areas of project development, 
construction, and maintenance. SRI recommends that Caltrans create a program of awareness 

and communication that brings representatives from planning, project development, construction, 
and maintenance together frequently to explore each other's needs, norms, and assumptions, and 

develop a shared responsibility for project delivery. This program should occur at all levels of 
the organization. 
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IMPLEMENTATION PLAN 

OVERVIEW 

In this section, we present the highest priority recommendations, the entity responsible for 

implementing them, the estimated necessary resources, and a tentative implementation schedule. 

Because the legislature established this evaluation through adoption of SCR72, the logical 
leads for initiating follow-up activity are the senate and assembly transportation committees. We 

anticipate that these committees will review and endorse the evaluation, resultant recommen­
dations, and action plan with modifications as appropriate. From this initial action will cascade a 
series of subsequent steps for these same committees and other entities as described herein. 

We recognize, however, that a series of one-time actions will not produce the necessary 
improvements. Monitoring and follow-up reporting procedures are required to maintain the 
momentum for change and to sustain implementation efforts over many years. If such 
procedures are not established, the benefits to the state of a more flexible, cost-conscious, and 
responsive Caltrans will be lost. These procedures are also described in this section. 

Finally, we have developed recommendations that can be implemented. If after a reasonable 
opportunity for implementation (2 years and certainly not more than 3 years) the forces in 
Caltrans resisting change remain unresponsive to the recommendations that the legislature has 
endorsed (as happened with prior management audits), then we believe that additional study will 

provide no further benefit. We therefore recommend that, at this juncture, the state governmental 
agencies with oversight responsibilities seek to restructure (reengineer) the department's 
procedures to minimize state involvement and maximize private-sector participation in highway 

design, operation, construction, and maintenance to provide the citizens of California with the 

efficiencies and accountabilities that they have the right to expect. 

CRITERIA DEVELOPMENT 

To screen and categorize the options, we first established a set of criteria on the basis of two 
sources-the circumstances we observed during the evaluation and the SRI project team's own 

experience and theoretical knowledge. For the first source, we relied on our understanding of 
issues and stakeholder needs as we observed them in the field and, if verifiable, as they were 

reported to us. These observations and insights indicate how Cal trans' actions facilitate or 
frustrate the desires of others, and they help us identify priority needs as well as issues that 

Caltrans may not have the authority to address. The second source reflects our experience and 

expertise gained through related assignments for public- and private-sector clients, as well as our 

knowledge of the literature and theory of organizational change. We have witnessed both 
effective and ineffective responses to problems in diverse business environments; from this 
extensive experience we have developed a set of standards that we believe are achievable and 

that characterize good business practice. The criteria we have used to rate alternative options are 
summarized in Table 12. 

II-155



n 

n 

[I 

n 

n 

0 

C 

[ 

0 

L 

L 

L 

r 
'-I 

L 

L 

Enhanced Efficiency 

Enhanced Effectiveness 

Strengthened Leadership 

Accountablllty 

Table 12 

SCREENING CRITERIA 
(In Order of Importance) 

Increased output or productivity at equal or reduced 
cost 

Improvements in producing or obtaining desired results 

Enhanced state and Caltrans ability to address 
transportation issues in the near and long term 

Timely assessment of individuals, organizational units, 
and programs 

Responsiveness of Stakeholders Enhanced service delivery; stakeholder expectations 
changed at a deliberate pace 

The first criterion seeks to instill an improved cost-consciousness within Caltrans, measured 
as greater benefits for each dollar spent. We define efficiency as improvements to current 
operations that lead to increased output or productivity at equal or reduced cost. Costs can be 
measured as time, money, and/or hours of staff effort. Enhanced efficiency is demonstrated by 

more work being done with the same or reduced resources. Caltrans' program and budget 
responsibilities in the present era of fiscal constraints demand attention to cost efficiency if 
public confidence is to be maintained. 

The second criterion is enhanced effectiveness, signified by improvements in producing or 
obtaining desired results from an activity or effort. Enhanced effectiveness is demonstrated by a 
greater ability to "get the job done." Meeting this criterion will require rethinking processes and 
reorienting efforts whenever feasible, moving from following rules and regulations to productive 
efforts toward achieving the desired result. 

The third criterion stresses leadership both from appropriate state agencies with policy­
setting responsibilities and from Caltrans. Our efforts are geared not only to making Caltrans 
more efficient but also to improving the delivery of transportation services in general. Such 
improvement cannot be produced by Caltrans acting alone but rather requires the congruent 
efforts of several government entities, including the legislature and the executive branch. Within 

its sphere of influence, however, Caltrans can provide leadership in its role as steward of 
California's transportation resources and through its responsible use of public funds. Leadership 
will be strengthened at Caltrans if ambiguities about its roles and responsibilities can be removed 
and if staff can be better motivated to achieve goals. 

The fourth criterion focuses on increasing the accountability of individuals, organizational 
units, and programs at Caltrans. Accountability can take many forms (managerial, fiscal, legal, 
social, environmental); our primary emphasis is on managerial accountability, which is more 
enduringly implemented if rewards and punishments-applied in a timely manner--can be used 
to motivate performance. Improved accountability is expected from Caltrans. 

II-156



n 

r 

Q 

n 

0 

D 

0 

u 

u 

LJ 

L 

L 

L 

L 

The fifth criterion stresses Caltrans' improved responsiveness to stakeholders (external as 
well as internal) through honoring its commitments in a more timely manner. Responsiveness to 
a multitude of parties is implied, including policy-setting agencies, local and regional agencies, 
special interest groups, employees, taxpayers, and the traveling public. Note that responsiveness 
is not synonymous with agreement. As an example, Caltrans will require more flexible use of 
staffing to enhance project delivery. In this case, responsiveness implies that changes (if needed) 
be introduced over a time frame that still honors commitments; it does not imply that change 
must be avoided. Fewer delays for internal (process-related) reasons and enhanced service 
delivery would be characteristics of improved responsiveness. 

HIGH-PRIORITY IMPLEMENTATION ACTIONS 

From the comprehensive set of recommendations that SRI has presented, we have identified 
a core set of high-priority recommendations to implement; these are identified in Table 13. Two 
objectives drove our selection of this set of high-priority recommendations: 

1. Implementation of the recommendation must address the most fundamental of
Caltrans' problems while yielding the greatest benefits in time and funds

2. Implementation can be accomplished within 2 years from date of adoption.

Our high-priority implementation actions fall into three categories-constitutional change, 
legislative/executive change, and administrative change-depending on the institutional source 
of that change (not on priority within the 14). For example, one of our implementation items-to 
seek a constitutional amendment for contracting out-requires constitutional change. Other 
recommended actions are expected to require both enabling legislation and cooperation from the 
governor's office. Finally, many of our recommended steps are administrative actions within the 
statutory scope of Caltrans, though some of these may also require support from the governor's 
office or the legislature. Collectively, if implemented, these priority recommendations provide 
an integrated set of actions to improve Caltrans' management practices. 

As previously described, we seek a change from current Caltrans' practice in a number of 
key areas and thus recommend a series of mutually reinforcing changes designed to enhance the 
department's efficiency and effectiveness through strengthened accountability and competition. 
We recommend strengthening executive branch leadership in transportation by refocusing BT&H 
on its transportation-oriented departments. We recommend that a consistent set of departmental, 
functional unit, project, and individual staff performance goals (expressing quantitative and 
nonquantitative targets) be established and that annual performance appraisals (leading to re­
wards and disciplinary actions) be based on accomplishments relative to these goals. We recom­
mend a contracting-out amendment to enhance competition for internal units. We identify the 
need for change and recommend MIS improvements to support overall department management 
and specific functional needs, as well as the performance appraisal process. We recommend 
expanding the CTP process to address a number of key issues (including long-term funding 
needs, the appropriate balance of capacity expansion/rehabilitation/maintenance expenditures, 
and the role of Caltrans in urban and intercity transit) on a continuing basis. Finally, we 
recommend a series of changes related to project delivery, the most immediate of which include 
changes in the project approval and permitting processes, development of a hybrid project 

management system, and creation of a project delivery performance management control system. 
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Table 13 

HIGH-PRIORITY IMPLEMENTATION STEPS 

Key Responsible 
Action to Be Taken Organization 

Constitutional Amendment 

• Remove impediments to contracting out Legislature 

Legislative/Executive Level 

Restructure BT&H to focus on Transportation Governor's office 

• Expand the California Transportation Plan process CTC 

• Evaluate long-term transportation funding requirements Governor's office/ 
Legislature 

Include capital outlay support cost estimates in the STIP Legislature 

Caltrans 

-
Management, Leadership and Human Resources

• Enhance efficiency and effectiveness through the following:

- Develop and implement performance measures Caltrans 

- Develop monetary and nonmonetary rewards and disciplinary actions Caltrans 

• Develop a viable implementation plan for mission/values/goals statement Caltrans 

Management Information Systems 

• Support reengineering of the project delivery/project management processes Caltrans 

• Continue with interim enhancements, such as the Data Warehouse, as Caltrans 
appropriate

• Create a new systems development environment and upgrade skills Caltrans 

Project Dellvery 

• Simplify project approval and permit processes Caltrans 

• Implement hybrid project management approach Caltrans 

• Develop a project delivery performance management control system Caltrans 

Support 
Organizations 

Governor's Office 

Legislature 

Legislature 

CTC/Caltrans 

CTC 

Legislature/CTC 

Legislature 

NIA 

NIA 

NIA 

Governor's Office/ 
Legislature 

Governor's Office/ 
Legislature 

NIA 

NIA 

Internal 
Resources 

minor 

minor 

2-3 person months

4 person years

minor 

40 person years 

10 person years 

2 person years 

12 person years 

present level 

20 person years 

24-32 person years

J 

Duration 

12 months 

6 months 

6 months 

2 years 

continuing 

2 years 

2 years 

6 months 

18 months 

2 years 

2 years 

2 years 
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The first key recommendation is for more contracting-out flexibility; we believe that a final 
settlement of the contracting-out issue will require an amendment to the Constitution of the State 
of California and is unlikely to be achieved by further litigation or legislation. SB 1209 was 
enacted in September 1993 with provisions specifically applicable to contracts for certain 
projects to support state transportation infrastructure funded by local resources, to retrofit 
highway structures in accordance with statutes enacted following the 1989 Loma Prieta 
earthquake, and to ensure timely and cost-effective project delivery. Because of present 
litigation, pending court decisions, and appeals, however, a stay on contracting out could run for 
at least another year, and contracting-out prohibitions could remain. 

We recommend that legislative action be the source of a ballot proposition required to enact 
a constitutional change if this issue is to be addressed in a timely manner. Specific provisions of 
Article VII related to the integrity (and work load) of the civil service need to be recast in a 
manner that allows competition to enhance efficiency. We recommend that the merits of such a 
change be considered by the senate and assembly constitutional amendment committees and that 
wording be developed for an amendment to be proposed to the full legislature. Gubernatorial 
backing should also be sought. 

Our second key recommendation is that BT&H be restructured to acknowledge the 
overwhelming importance of transportation-related activities under its mandate and the need for 
better transportation policy direction. Planning for this step, which may benefit from legislative 
concurrence, is likely to begin in the governor's office. We recommend that the governor's 
office initiate a review of the purposes and activities of the departments within BT &H and their 

potential fit into other agencies. Our review indicates that the number and diversity of 
departments within the agency can be reduced to better focus it on transportation-related issues 
and policy. We recommend that the findings of this review be incorporated into the follow-up 
reporting on action taken to implement findings of this audit. 

Our third and fourth key recommendations are that the legislature extend the provisions of 
SB1435 in fulfillment of requirements of ISTEA to establish a transportation planning process to 
generate the CTP on an ongoing (annual or biennial) basis. We recommend that the legislature 
seek advice from the CTC as to the requirements for the CTP and that the CTC be tasked with 
reviewing and commenting on the CTP upon its (annual) completion. Caltrans staff would be 
primarily responsible for developing the CTP. We further recommend that the Legislative 
Transportation Committees hold hearings on the planning process as a means of refining the 
authorizing legislation. We suggest that the plan include elements for local participation through 
hearings and meetings, and that provisions for statewide working groups to support legislative 
and Caltrans efforts to address selected themes on a multiyear basis also be included. (Examples 
of issues that currently require attention include evaluating long-term funding requirements, 
evaluating the appropriate balance of Capacity Expansion/ Rehabilitation/Maintenance funding, 
and identification of roles for Caltrans in Local Mass Transit and Intercity Rail. Our findings 
emphasize the need to address the first issue in particular.) 

The 2- to 3-person months of resources and 6-month duration identified for expanding the 
CTP includes the Caltrans' staff effort needed to support redefinition of the process, including 
coordination with the agency/governor's office, legislative committees, and the CTC. The 
recurring resources required on an annual basis will depend on the level of public involvement 
determined to be appropriate as part of the CTP expansion; we have elsewhere recommended this 
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involvement to be significant. The 4 person-year and 2 calendar-year estimate of resources to 
suppon the evaluation of long-term funding requirements is a provisional estimate of what this 
specific element of the CTP would require if addressed over a 2-year period. The actual Caltrans 
resources required will be determined by the analytic and public input requirements of this CTP 
element, which is to be defined as pan of the preceding recommendation. 

Our fifth key recommendation is for the legislature to require that capital outlay suppon 
costs be included in the STIP. These would supplement the capital outlay estimates and provide 
a more comprehensive forecast of individual project costs. Providing this information will help 
establish a data base for tracking improvements in Cal trans' project delivery effons over time. 

The first two management, leadership, and human resource actions we recommend are 
(taken together) the single most imponant change we seek. The establishment of group and 
individual goals, and the rewarding or disciplining of groups based on their ability to meet these 
goals, is the only effective means available to instill a sense of accountability and timeliness 
throughout the depanment. Previous effons to establish specific goals (such as the establishment 
of project delivery cost targets) have only frustrated legislators and others with the minimal 
compliance of the response. Implementation of this key recommendation will require action on 
several fronts, including: 

• Development of a new set of Caltrans performance measures to be used by the
legislature and governor's office in evaluating the performance of the
depanment and its management

• Development of an integrated set of division, functional, project, and indivi­
dual performance measures and goals that improve accountability through
reflecting and reenforcing the depanment's overall performance measures

• Development of personnel procedures that give management the ability to
award or discipline employees in a timely manner based on their performance
relative to their goals.

We recommend that a set of integrated measures be developed by the governor's office and 
legislature to establish performance goals for Caltrans' management team and key organizational 
units; all other sub-measures, such as project-delivery targets and overhead ratios, should be 
eliminated as separate legislation and incorporated into ·the integrated depanmental measures, as 
appropriate-as should accounting of capital outlay suppon. Care is needed to avoid low-level, 
single-purpose measures, however, as these become "micro-management" of Caltrans, thereby 
undermining management authority and responsibility for meeting any of the performance goals 
established. 

We also believe that once measurement standards are in place, accountability is critical to 
break the reaction of "just another plan" that too frequently frustrates implementation of new 
initiatives. Effons to measure performance and to obtain accountability will have no impact 
without implementation of our recommendation to genuinely reward high performing managers 
and staff, and to discipline those who fail to accomplish their objectives. Toward this end, we 
recommend that legislation regarding current personnel procedures be revised. Specifically, 
DPA laws related to MSA, MSA denial, and employee disciplinary proceedings should be 
reviewed with the goal of maintaining due process, yet permitting more timely and effective 
management actions to be taken than is presently allowable. Further, we recommend that 
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procedures that apply to employment and promotion be reviewed to determine if the principles of 
merit and open competition can be maintained while reducing the barriers that they have created 
to selecting and promoting employees in a timely manner commensurate with program goals and 
needs. Examples of procedures to review include position and examination prerequisites, 
examination content, examination scoring and ranking, veterans preference, and priority 
consideration to affirmative action groups. 

We believe that the development and implementation of performance measures, coupled 
with new, reinforcing reward and disciplinary procedures will be at least a 2-year process. We 
believe that a department-wide task force of approximately 10 full-time persons will be needed to 
run the process, and that they will require an approximately equal amount of time from numerous 
others on a part-time basis. This task force needs to develop measures that can be monitored 
over time at the department level and to work with Caltrans management to have these reviewed 
and adopted by the governor's office and the legislature. Once in place, these high-level 
measures need to be disaggregated into consistent division, functional unit, project, and 
individual goals. (Clearly, some thought should be given to this second step as alternative 
department-wide measures are being evaluated.) The estimate for measure changes includes 
some time for evaluation of changes to position descriptions and promotional requirements. 
Implementation of these changes also needs to be pursued and will likely require at least 5 PY s 
each year for a 2-year period. 

Our eighth recommendation arises from the need to implement the director's mission, 
values, and goals statements. We have found that planning-which focuses on multiyear 
policies and strategies as well as on implementation of the director's mission, values, and 
goals-is sorely needed. An implementation plan for the director's statements is needed to 
translate expressions of the organization's vision into concrete, measurable steps. By its second 
year, this implementation plan should incorporate performance measures developed jointly by 
the governor's office, the legislature, CTC, and Caltrans, as discussed above. 

New management information systems will be · necessary to implement our 
recommendations. Other recommendations should lead Caltrans management to rethink the 
department's basic business processes (particularly in the area of project delivery); they can then 
begin an effort to reengineer the business process and, as part of these actions, to redesign the 
related data systems to fit and support the reengineered business processes. This systems 
redesign element of the project delivery reengineering effort is our ninth key recommendation. 

The redesign of the MIS in support of reengineering the project delivery process is estimated 
to require 12 PYs over 18 months as a one-time effort. We believe that an eight-person DIS 
team participating in the reengineering process will be able to fully identify the changes required 
by DIS. The level of effort required for implementation of the MIS changes will depend on the 
findings of this working group as regards procedural changes and hardware/software 
requirements. 

Our tenth key recommendation endorses Caltrans' efforts to enhance the links between 
individual system islands by developing data bases at a new level. The Data Warehouse is the 
first example of this new data base level. The initial Data Warehouse contains general 
information about projects and project-related PY and capital costs and is automatically updated 
as other data bases are changed. Although we support DIS efforts, we view these as interim 
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efforts that should be abandoned when data systems in a functional area (such as project 
delivery) are redesigned as part of a broader business processes reengineering effort. 

From the standpoint of continuity, in our MIS-related series of recommendations, we 

recommend carrying forward improvements to the existing development environment and the 
systems that DIS supports. From the standpoint of a new beginning, in the long term we believe 
that the existing systems and the development environment must be redesigned to take full 
advantage of emerging information systems technologies, such as powerful and inexpensive 
microprocessors, CD ROM, and image processing. An integral part of this process will be 
enhancing staff skills in those areas where new system developments are occurring. 

Creation of a new systems development environment will result in an ongoing process of 
renewal that requires constant evaluation and development of new tools and techniques and 
dissemination of the resulting information gained through the department. At least in the first 
year or two, we envision that an effort of 10 PYs annually will be required to assess the future 
role of mainframe systems at Caltrans. Following this assessment, the recurring annual 
investments in hardware, software, and training will depend on the system environment adopted. 

To implement our recommendations of improved performance measurement, we have previously 
identified internal resources required, some of whom will be drawn from DIS staff. 

Finally, we recommend that the project delivery process be structurally overhauled 

(reengineered) to reduce the long time frames and extensive amount of rework associated with 
current projects. Significant cost savings are possible by reducing the time required to deliver 
projects and eliminating unnecessary steps and rework associated with the current design, 
approval, and permitting processes. To accomplish this, we recommend the following 
objectives: 

• Integrate project delivery considerations explicitly into the overall strategy

planning of Caltrans

• Streamline and simplify the involvement of regulatory agencies and other
stakeholders in project planning, early project development, and permitting

processes

• For complex projects, give the project manager more authority and make that
individual more in charge of and accountable for project delivery results; with
more numerous, less-complex projects, emphasize the role of the functional
manager and make that function more responsible and accountable for project
delivery results

• Develop and implement a comprehensive performance management system
for planning, measuring, and controlling projects, including specific targets,
measures, and accountability mechanisms for project delivery support costs;

provide support cost estimates in the project study reports (PSRs); and include
support cost estimates in the STIP (as previously recommended)

• Attack bureaucratic barriers in the administration of external contracts,

oversight of external consultants, and right-of-way activities.

Eleven specific actions to include in the reengineering of the project delivery process are as 
follows: 
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1. Develop a long-term project delivery plan, which would integrate delivery
requirements for all projects and balance resource and priority needs for at
least the next 5 years. Key outputs of the plan would be intermediate project
delivery goals and objectives for districts and functions within districts,
including multiyear budgets

2. Establish a multi-stakeholder task force to rationalize the project approval and
permit processes and obtain earlier stakeholder involvement and commitment.
The task force would be charged with reducing the bottlenecks, eliminating
the potential for rework, and developing mutually acceptable project solutions.
The goal of the task force would be to obtain the commitment of external
agencies and special interest groups to buy-in or object to projects at the
planning stage rather than questioning basic assumptions or challenging a
project during the design phase. State and federal agencies would also
commit to timely review and issuing of permits or forfeit the opportunity to
regulate.

3. Assign project managers authority and responsibility for resources on a
project, including functional personnel assignments on complex projects. For
less-complex projects, reassert the functional managers' authority and

responsibility for achieving project delivery goals and create a project
coordinator function to shepherd projects through the system

4. Develop a comprehensive performance control system that includes:

Modifications to PYPSCAN to permit greater flexibility and 
accountability 

Requirements for initial project plans with detailed schedules and 
performance targets 

Functional unit multiyear plans for all projects 

A performance monitoring system for examining performance against 
targets, including an early warning system for identifying deviation 
from plans 

A problem resolution process 

Project handover and closeout methods 

- Performance rewards and punishment process

5. Create a set of measures for service efficiency and support cost effectiveness

at the project level. Provide support cost estimates in the PSRs and include
support cost estimates in the STIP

6. Develop functional unit measures and information management tools for

functional managers and hold them accountable for cost-efficiency, cost­
effectiveness, schedule, and quality

7. Institute an annual independent review of Cal trans' performance measurement

and accountability system and provide a report to the CTC and the legislature.
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Additional reporting of project delivery performance data by Caltrans is not 
warranted 

8. Assign total responsibility for administration of the contracting-out process to
the districts and eliminate the involvement of Cal trans' head-quarters, the
involvement of the General Services Department, and the use of pre-award
audits

9 Form a task force and charge it with significantly reducing (by at least 50%) 
the time needed to complete the ROW process 

10. Form another task force to increase private consultants' responsibilities for
ensuring that their designs and plans meet state standards and are biddable and
buildable and to streamline the guidelines and procedures associated with
Caltrans' oversight. A major goal of the task force will be to reduce Cal trans'
oversight functions and responsibilities and transfer much of the QA/QC
responsibilities to the private consultants

11. Experiment with alternate contracting approaches for the variety of project
types with which Caltrans is involved. Those approaches include the use of
design-and-build contracts for complex, urgent projects; project management
only contracts for large, complex projects; lump-sum contracts for
engineering; and new partnership arrangements with the private sector. The
results of these experiments should be documented and used to develop
Caltrans' options for cost-effectively delivering projects.

We anticipate that the focal point for restructuring the project delivery process will initially 
need to be a team of approximately 12 persons assigned full time for a period of at least 2 years. 
This would need to be supplemented by others involved on a part-time basis. This team would 

be supplemented by the eight-person team from DIS, identified above, and would address issues 
overlapping those being evaluated by the ten-person task force evaluating new performance 
measures. This effort would likely require more than 2 calendar years to complete, but 

subsequent levels of effort will be dependent on the direction taken by the teams and the extent 
to which unanimity of direction emerges in their early efforts. We anticipate that these 
implementation efforts beyond the first 2 years will require a greater level of staff support. 

In addition to the high-priority items discussed above, we expect that other recommended 
actions will become targets of opportunity during the 2-year implementation period. If so, their 
implementation should be encouraged so long as it does not distract Caltrans management, the 

governor's office, and the legislature from completing the high-priority items. We also note that 
downgrading the high-priority items that we have identified in favor of others will diffuse focus, 
confuse stakeholders, and permit delays and deletions. The message this downgrading could 

transmit to Caltrans is that business as usual is acceptable. 

Implementation Responsibility 

Implementation requires that several decisions be made, including the determination of 
which actions are critical, a timeline for undertaking the actions, and the appointment of an agent 
or agents responsible for and capable of assessing whether the agreed-on action is indeed being 
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undertaken in a timely manner. The critical actions and timeline have already been described; 
this section addresses implementation responsibilities. 

This study has been conducted in response to legislative direction; primary implementation 
responsibility therefore rests with the legislature. Many of the changes proposed actually require 
its concurrence and/or that of the governor. Caltrans will likely implement some of the 
recommendations as improved management practices without outside influence; MIS enhance­
ments and selected changes to project delivery procedures fall into this category. Caltrans 
cannot, however, implement other changes such as those related to contracting out and the 
establishment of performance measures and incentives without outside support, because they will 
require enabling statutory changes. 

The first step in implementing SRI's recommendations is to develop a consensus that these 
changes are necessary and appropriate. Major responsibility for this consensus rests with the 
senate and assembly transportation committees, with support from the governor's office. Other 
committees may have to become involved as questions of employee performance evaluations, 

compensation, and incentives are debated. We understand that the lead on the question of 
agency structure would be the governor's office. 

We anticipate that hearings will be required to develop a consensus for the recommended 
changes and to allow the dissenters to argue their case before the cognizant legislative 
committees. Once hearings are completed, the committees will then decide which 
recommendations are to be implemented and the time schedule for these actions. Additional 
legislative action (such as a constitutional amendment to permit expanded use of contracting out) 
would be referred to the appropriate committees for further review and action. 

Those changes that are administrative in nature can be reviewed with Caltrans management 
and a schedule adopted for their implementation. Changes that require further clarifications of 

necessary steps and changes will need to be explored by Caltrans' task forces, and detailed 
implementation requirements will need to be developed (including time and cost). In either 
event, an entity responsible for providing monitoring and follow-up to the legislative committees 

needs to be designated. 

Monitoring and follow-up can occur by requiring Caltrans management (and any other 
responsible parties) to report directly to the legislative committees on an annual basis or to an 
intermediary who in turn provides a comprehensive report to the legislature on the progress of 
the plan's various elements. We believe that either the CTC or the LAO could serve as the 
intermediary for this review of progress and reporting. 

If, after a 2- to 3-year period, progress toward implementing the recommendations endorsed 
by the legislature has stalled, however, then the question of whether incremental improvements 
of the sort described are realistic in the Caltrans culture needs to be addressed. If this lack of 
progress should prevail, then we recommend that an alternative implementation plan be pursued. 

Alternative Implementation Plan 

Our review of studies of Caltrans identified eight audits conducted in the past 20 years 
proposing solutions to issues more or less similar to those raised in SRl's audit. These are in 
addition to CTC's ongoing reviews of and comments on Caltrans' performance. Several have 

produced limited results, such as improved programming procedures and the introduction of 
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